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Smnrmtry 

Smai rs I K < l l J*> 7 > a iv vision of ihu LMiiiioiu.’nuuuiac iSouniiocIn Seurntulje) front haiKticiuns 
f Mai-sii|>i;il in: PcrainetiUuc ). Trans. R Am .V Ami 121(1). I 27- 10 May. I 997 

I hi. name / 1 hiHniit'niii being ptvoa tipied t be genus here designated l.<ntnmnii‘iiui inoin. nnv. 1 is rcdcxciihcd. 
•Hie type species i iitrHwi comb. run-. is synonymous -with / w/vWw»«i»f>v (•»(• / CliHbutKl. Scuieaii, Ilcvoiidge. 
Il.nn & Durelle Desset, IPSO but not with h. < iin . iim xnisn Inglis, l% 7 . wiiut C’lniliaud. Seuretui. Beveridge. 
IVnn & Durelle -Desset. I WO. I . n 'nirinylinn sp. nuv is established lor f.- i ihl mm uvivu Yoi kc «Sc .Vlapltfxl title. 
I 92 h and ve/rvu llittbiiuiL Saneaii. Beveridge. Bum it Dinette Dcssei. IPSO. I.imumvicma inghxi comb. nov. 
is synonymous with /;. dm nun un.Mi Inglis. IW 7 mul / inyjiti >« v.vii t ruihjud. Seureau. Beveridge Bain & 
Durelle- Dessel. IPSO mul is reileserihed and lour new speeies /.. InU'iis sp nov , /. hiMiuiliifllxi s|) nov,, L 
imiplr.uond sp nov. and /.. prmmi'lis sp. nov are described. All seven species can be diliercntiaisd as follows; 
/ . inriwn. 1 4- 1 K lows of body honks ss i 1 1 1 nnilulnime edges. oesophagus ternfliiltuine at The level of llie SSI h I I 111 
row 1 / WiirriliKlnni. P I ' o >vv s of body hooks Vv iili undulating edges, oesophagus terminating al llie level of the 
‘till -Hill row: /.. ingli.if. Id -14 rows of body hooks with undulating edges oesophagus terminating al llie level 
ol llie -Hill-Pill onv : /ureuv. P - 1 I tows ol body hooks with undulating edges, oesophagus lernunaling 

posteriorly to I he I llh row- /.. Uiximmu'im ]Y 15 rows hook- wilhoul undulating edges, oesophagus 
letminmnig ai the level of the Hill-Kith row ; L miplesttmd 12 12 rows of body hooks without undulating edges, 
oesophagus terminating posteriorly to I lilt tow til hooks;, /, pcnmulix. 1112 rows of body hooks without 
undulating edges, oesophagus tenniitulmg al level ol the 12 th row A key to the species e given. t.inxiowmciihi 
i iiii lum oecili'x in luiiiihm. k/vwi/uv, I niclnnnnis. I'lininclix ihnntn and T vnnnn /.. mxlm and ItixtHtiliit hxt 
only in / oht'snl'ix. Inn n\ null in / iimwiiwv, / a mi mylnni 111 I mill nnims, I u/inn/nv , / innninx and /’ 
nwiuhi. L. mupWshmti in I. mwiviimx ami T. na.yuu and pntmwth- only in P hntiyuim'rltr 

Km Wi nuis / nninuviemn. Nentiitioda. lieliiuouematinae. Pothiiiu. Prriiwrlrs, barulienois Matsiipiulia. 



Introduction 

Will'll l.nlStow (1898a) described it thorny headed 
nem.uotle occurring in a bandicoot host, he called if 
Hoploi'cpliuluf cbwnts. He subsequently' found that 
lloploi rphalwt was preoccupied so he renamed rhe 
genus kfhiw meant later in the saute year (Linstow 
|X9Xb) Krliinont'imi lias continued to be used for llie 
genus until die present. Kclunoiwmu also is 
preoccupied, however, having been used previously 
for ,t genus of sponges by Carter in 1881; I now 
propose the name Linsuiwincnin mint, nov 

llie bandicoot host originally was identified as 
Pciwm’li'M o/icmiIiis. Linstow ( tSPSai described and 
figured a nematode with seventeen rows of books on 
the euiieular dilation of the oesophagal region of the 
body and oesophagus terminating on a level with the 
‘lilt row of hooks Yorke A Maple.xtone 1 102b) 
described a nematode with 12-1.1 rows of body 
hooks and a relatively short oesophagus which they 
identified as “A. cimunn". They neither gave 
measurements nor provided a figure to show the 
relationship between the posterior end of the 
oesophagus and the rows of body books of their 
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specimens. Yorke & Ylaplesunie ( 1926) assigned the 
type and. at that lime only species. /.. cinctuui 
(Linstow. 1 8*78 ). I" the spirurid family RtcUikirikhie 
Later Johnston & Maw son (193b) reporletl L. 
cillt'Vwi from a native cat, Duuimn I'iwninii*. near 
Sydney and re-evaluated the available information on 
the host species They concluded that Linstnw's 
original description was based on material collected 
from hnudon obe.Milus (Shaw. 1797 1 from the Upper 
Burnell River in Queensland while Yorke & 
Maplestoite’s redeseription was based mi material 
from a bandicoot, possibly I. mucrounts (Gould. 
18-121. collected in the vicinity of Townsville. 
Johnston A Vhnvsnn (19,19) further concluded that 
both Linstow (1898a) ami Yorke & Maplestone 
1 192b) were describing material faun the same hast, 
namely. I tnacrrrunis Since I. ohemilus does not 
occur in the Burnell River region t Braiihwaiic 1955) 
but /. mac n writs docs (Gordon 1955 1, ibis would 
seem to he a reasonable conclusion. 

The first confirmed record of /.msiow iitriiiti from 
the bandicoot genus Peramvlas GeolVroy. 1893 is by 
Johnston & Mawson 1 1940) from P twsiihi GeolTmy. 
1804 collected near Sydney These authors noted 
differences in the male tail of i he specimens they 
examined, from earlier descriptions by l.insiow 
(1898a) and Yorke & Maplestone (|92b) but, 
nevertheless, assigned the specimens to L dnentm. 
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< i| Hit- dillcrfix.es iiuied by Johnston & Maw'son 
(19401 jhe number ol papillae on ihe male lail is 
problematic as neither they. Linstow 1 1898a.) nui 
Yorkc & Maplcstone (192ft) described the number 
and plueemenl of papillae found on Ollier specimens 
nl I.fnstOH'imtnu. The expansion of Ihe male body 
around die cloaca I region desenbed nml figured by 
Johnston & Mawscm i 19411) is also a significant 
structure. Although not mentioned by Linstow 
l IS9Sa) Yorkc & Mapleslone ( 1926) or Chabaud r; 
al. 1 19801 in then descriptions nl riminiii. it ts 
comparable to the male tad deseiibeJ by Chabaud e/ 
al I I0SI,) | fm /• i hiltiiiitliiil sp. (s/V) rKc'lltVillg ill / ’ 
ihiuim from an unknown loealily. 

No furlher work was done on the genus until Inglis 
(1907) re-examined the relationships ol the 
stiperfnmily Senratoulca. Ife redescrihed L. r hirrnii/ 
from material eollccled from /. nbcsuht* near Pcrlb 
and placed the Mile genus within a new subfamily 
lire twhinonermiiinae. located within the setiratoid 
family Sehneidernematidae on the basis of the form 
id the mouth opening, distribution ol cephalic 
papillae, long spicules and short gubernaeulum 
Subsequently, the affinities of the genus were 
clarified by Quentin 1 1 ‘>70 1 and the Hcltinonemalin.ie 
included within the SeUratufai: 

Chabaud <i al 1 1 ogot re -examined all the available 
tnulcri.il. established two new genera Sunn hinn 
Chabaud. Sen reau. Beveridge. Bam .V Duicite 
Dessol, 198(1 and liifilediiuii Cbab.ntd Seiireuil . 
Beveridge. Bam iV Duretle-UcSset, |9K0 for worms 
from dusvund marsupials and redefined Eilriiwntmn 
mow UnsiowiwuM) and /:'. cincnan (.v/c) L.instow 
1 898 ini ■ Inglis. 1967. In their description of I.. 
i iiulnm they noted difficulties in interpreting 
I inslow's original figure of 1898a, hut decided lh.it 
an oesophagus 1.8 mm long agreed with their 
definition of a 'long” oesophagus, ihat is, one 
terminating al Ihe level of the mosl posterior body 
hooks I inslow’s (1898a) figure clearly shows the 
oesophagus leriuitUilihg at Ihe level of the ‘hh of 17 
rows of body hooks. Chabaud <7 ill. (198(1) also 
described three new species, namely / n/um/iiAi 
( 5/i i from a dtisyurid, I nwndinnubx (wi i from I 
*>lh‘.\uln.\ and E mg/f.v/ (*rV) = E cinnion veri.ui 
liiglis, 1967 also from /, nhcthlux, These authors also 
indicated that there were possibly additional species 
from the bandicoot genus Rrmmiks tml iltey had 
insufficient material for detailed descriptions 
Ihe bandicoots (subfamily 1 Pemmelmac) ate 
rabbit sired omnivorous marsupials with long 
pointed heads and compact bodies. They forage by 
digging conical holes with their short I'orelimbs and 
explore these holes with their pointed snouts 
(Gordon & Halbert 1989), ffyrmw/i -v ntisnlu, the 
long nosed bandicoot, is found along the cast coast 
ol Australia, front rainforest in the north through 



wetland and dry woodland to areas with little ground 
cover in Ihe south (Siodclarl 1995). Ire distribution 
overlaps willi /. wdt'ivutns the nurihern brown 
bandicoot, which is Iound on the east coast, north ol 
the llawkesbury River and across the Nnrlheiu 
Territory to the north ol Western Australia, in ureas 
of low ground cover including grassland, woodland 
and open forest (Gordon 1995 1 To ihe south, the 
distribution of l‘. iuimiUi overlaps that of I. nbcuilits. 
Ihe xoiilhern brown bandicool which is found across 
sotiiliem Australia in Western Australia. South 
Australia and Victoria, southern coastal New South 
Wales and Tasmania and prefers sandy soils with 
scrubby vegetation or low ground cover ihat are 
burnt out Jinm time to time ( Braitluvnite 1995). The 
eastern barred bandicoot. R %iutnii Gray 18^8. now 
restiieied to Tasinimia. where its d remind ion 
overlaps with that of / obexulu*, and a few rehet 
colonies in southern western Victoria, prefers open 
grassland, bur may also forage in scrub anil 
healhland (Seebcek 1995). l'be western birred 
bandicoot R houtfitlnvilTe Quoy & Gait nurd, 1824- 
now existing only on Bernier and Doric Islands 
Shark Bay. Western Australia was previously Iound 
across much of the southern half of Australia (Fin ml 
cV Burbidge 1995). file only other bandicoot species 
still extant. I. tiiirahix. the golden bandicoot, now 
survives only on Barron and Middle Islands off Ihe 
coast of Western Australia, lilt: north western 
Kimberley region and sub* humid parts of t|jc 
Northern Territory, having been previously recorded 
from a much wider range of habitats (McKenzie n 
,il. 1995) 

In this study, all the available records and materi.il 
collected from peramelids. including material 
dissected front hosts held in museum collections as 
svell as live caught bandicoots, have been examined. 
This has provided sufficient material io reassess, the 
taxonomic characters available lo use I'm species 
disci iminai ion. redesignate and rcdescrihe Ihe type 
species f. arirltim (l.inslow- 1898) comb. ntw. = / . 
mrnilii>nillis (vtt) Chabaud. Scurcau, Beveridge. 
Bam & Durette-Dessel, 1980 redescribe and name 
I Miirriu^nmi sp. nov. = 6. ewevint si'hmi Yorkc ,V 
Maplcstone 1926: ouv/i Chabaud. Scurcau. 

Beveridge, Bain & DUjvtte-Dcssei, 1980 and I. 
illfi/ixi Chabaud. Scurcau, Beveridge. Bam >V. 
Duretle-Dcsscl. 1982 and distinguish the lour 
additional new species from bandicoots Ihat are 
described below. 

Materials and Methods 

Material and dissection records from did 
bandicoots were examined, this material wire 
derived from throe sources, firstly. Ihe gusto < 
intestinal tracts of 56 btuidicools, collected bclweri 
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pig, I Present mu! lumier distributions of Australian bandicoots (after Gordon & llulberl 1989). The symbols indicate tlic 
localities where bandicoots were collected between 19X9 and 1996. ImmmIwi tmmms. I, in, ictntirtn, • /, iibc\ulii\ M 
l\-ninirlr\ hmtt‘uiu\ ilh\ A /’. IhlMIhl, A. 



|9(>5 and 19K8 and deposited in either the South 
Australian Museum (SAMA) or The Museum of 
Victoria (VM), were examined. These animals hud 
prohahly been fixed in 5- 1 0% formalin before being 
stored in 70% ethanol. The nematodes dissected 
front these hosts were stored in 7054 ethanol. 
Secondly. 79 animals were either collected as fresh 
road kills or trapped alive, in spring-loaded wire box 
traps baited with peanut butter or a peanut butter, 
honey and outs mixture, between 1989 and 1996. 
The trapped animals were killed by intrapei iloneal 
inoculation of euthanasia solution pentobarbitone 
sodium (Nembutal ®). The digestive tract of each 
animal was examined under a dissecting microscope 
ami any nematodes found were washed in normal 
saline, fixed in glacial acetic acid or hot or cold 10% 
formalin then stored in 70% ethanol. All l he 



available specimens of Litislowincmu held in the 
Queensland Museum (QM). the Australian 
Helminthological collection of the SAMA (AIIC). 
the Western Australian Museum (VVAM ). the CS1RO 
Division of Wildlife and Ecology (CSIRO) and The 
Natural History Museum, London (BM(NH)) were 
also examined. Die preservation history of material 
from the former institutions is largely unknown but 
probably it was fixed in ethanol or formalin. Material 
from the CSIRO collection was fixed in hoi I (ID 
formalin. All material is now stored in 70% ethanol. 

Specimens were examined front all the extant 
bandicoot species (number of bandicoots in 
parentheses) from SI localities across Australia: 
hoodtm diimliis (5), /. mneroumx (SI I. I. tibcsitlns 
(85). I’ruiiurlcs hinifiuiiivilU • (13). I’, gun nii (6). /'. 
iiasitUi (14). bandicoot, no species given (9). Host 




4 I.R.. SMALLS 

1 VBLr I. ni,\lrihliltilti of hotuih'Oot l/V< n t t tttntiiteil fot I .insloWUU'liU s/teeiey l)\ Mule iti U'ltlloix. Where ttv xpt’Uju 

loculi tv hits he<m tfiwn in the tlimriiim nrortl the locution 6 liwtl ox Aiixtntlhi. 

■\hbrri iuluni.\ \ Att.xlniliu, lift Wcxlmit AiiMtollu N'l, Northern Teriilurw SA, Smith \iiMruthi imiutlhte 
koiuiomn Ixhtmloitd Franklin blent, I, Ij, Quciuixltiml; NSW New South Hido, t; Victoria , 1, Tasinoilitl 
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distributions and ihe locations of ihe 79 animals 
collected since 1 989 arc given in Fie. I Details of all 
the localities where specimens svere collected are 
listed in the descriptions of species given below . 
Latitudes and Inngiludes are provided for all 
localities that are listed in the Australian Gazeroer 
I lie locution, by state, of all hosts species examined, 
is given in Table I . 

Specimens were examined sifter dealing in 
laciophcnol or bccehwood creosote. Measurements 
were made with the aid of an ocular micrometer or 
drawing tube and map measurer. Measurements are 
given m pm is a inngc from III specimens followed 
by the mean in parentheses, unless otherwise stated. 
Ml the new material has been deposited in the AHC. 

Comments on taxonomic characters 

Prior to 1980 only one species was recognized in 
Ihe genus l.ittsinwnicnut i.e, h.chinonemu dtu-utm. 
Then Chnbnud cl til . ( 1980) described lour species, 
three from peramelul hosts and one from the 
dusyurid. Diisviini.x Im/liicaiirx Gould, 1842. Ihe 
species occurring in Ihe dusyurid was distinguished 
from the others by having the first row of cephalic 
hooks longer than the second. The three species from 
bandicoots were differentiated from each other on 
the basis of the arrangement ol hooks and spines oil 
llic body, the relative sizes and positions of papillae 
on the clouud region, the relationship between the 
ventral spines ami pre-eloueal papillae, the extent of 
small ciiliculi.it bosses surrounding the cloaca, the 
number of papillae cm the tail of the male and die 
length of the oesophagus relative to the hooks on die 
diluted ciitieiil.il' pari of the anterior body associated 
with the region ol the oesophagus. 

Although Chabaud cl ill. (1980) recorded all the 
sensory organs on the male tail lip as pairs of papillae 



highs 1 1967) had noted pairs of papillae and a pair ol 
phasmids. Thus Inglis (1907) reported 7 pairs ol 
papillae and a pair of phasillids on the lip ol the tail 
of Ei hititmt'iitu cnicnini ( sit ) and Chabaud ct til 
11980) reported 4 pans of papillae for the same 
species. Spicule morphology is uniform across the 
genus, differing only in total length and proportion of 
body length. 

( Itabaiid ci al. 1 1 980) rlesei ibed the oesophagus as 
either "long", extending to die level of flic last row ol 
the body books or “short", terminating within the 
dilated ciilieular region. Detailed examination ol 
specimens for this study has shown that, allhougli the 
lerinmaiion of the oesophagus relative to the 
surrounding hooks is consistent within each species, 
the actual length ol the oesophagus and its 
relationship to Ihe body books may be difficult hi 
determine. Specimens that are not completely 
straightened prior to or during fixation are 
problematic. It is difficult to tell the extent to which 
the oesophagus may have contracted into the neck 
region and the cuticle surrounding Ihe oesophagus 
may also be contracted. I urihennoic. the range ol 
lengths of the oesophagus within populations of a 
species can also be quite variable, depending on the 
sizes and maturity oT the w orms being measured. 

noth spines and hooks originate in the cuticle, hut 
spines in this context, are defined as being small to 
liny and rootless, whereas hooks consist ol a thorn 
and a root anchoring the thorn within Ihe cuticle. The 
smallest hooks may he only slightly larger than the 
largest spines I he relative lengths ol the three rows 
of hooks on the cephalic bulb is a consistent 
character, but the dimensions of the hooks may vary 
markedly between individuals of the same species 
Iron) the same individual host, Therefore hook 
dimensions are not useful loi discriminating between 
species. T he dimensions of the cephalic bulb are also 
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unreliable because of the potential variulion caused 
hv the extent ol relaxation of flic specimens prior to 
fixation and die method of fixation. Other consistent 
characters at the species level, however, are die 
number ol row s of hooks on the diluted anterior body 
and the morphology of these hooks. In some species 
the roots of die hooks have undulating lateral edges 
giving them a "frilly" appearance: in others, the 
edges ol the hooks are more or less plain. 

Key to the species of Limtnwineimi 

1. 1st low of cephalic hooks longer than 2nd row: 

parasites ol dusyurids Letlmviul.si 

2nd row of cephalic hooks longer Ilian I si row 
parasites of bandicoots ... - (2| 

2. Body hooks w ithout undulating edges (2) 

Body hooks will) undulating edges (hi 

t Oesophagus icrminaies posterior to hooks oil 
CUtkulitr dilation of oesophageal region: male 
willi I pausol papillae, I puirol phasniids od tail 

tip ........ ... .. (4) 

Oesophagus terminates at oi anterioi to posterior 
row of hotly hooks on eulieular dilation of 
ocsoplnVgc.il legion: male with 3 pairs of 
papillae, I pair ol phasirnds on tail tip (5) 

l Male with K-IO. female with HI- 1 2 body hooks, 
nude with 6 pairs cloaca! papillae all same si/e. 
body spines extend along 40'( td dorsal surface 
lemiinate at level ol most anterior pair of lateral 
prc-eloacal papillae oil ventral sin lace ../.. Uitens 
Male with I I -Id. female with 12-13 body hooks; 
male with 6 pairs of cloaetil papillae, I pair 
lateral ail clinical papillae larger than other 5 
pairs; body spines extend along 75'.; of dorsal 
surface lermitmie. markedly anterior to cloaca! 
papillae on ventral surface I. iiitipli <,ionei 

5. Male with a In- 1 ike expansions of body 
surrounding eloaca: with 0 pniis of cloaca! 
papillae. 3 pairs ol lateral clinical papillae larger 
than 3 pairs of ventral cluneal papillae, spicule 
length about 'A) of hotly length: female with tail 

longer than 700 L, Hlsiiitmieiiw 

Male without ala like expansions of body, w it h 7 
pairs cloaciil papillae .ill same size, spicule 
length about 7m of body length; female w ith tail 
shorter than 500 1. fviwnefix 

6 Male with 13-16. female with 14- Iff rows ol 
body hooks; male with ala-like expansions of 
body surrounding cloaca, hotly spines terminate 
at level of most anterioi pail of lateral prc-eloacal 
papillae on venlr.il xuriuee L. eineinm 
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Male with ‘M2, leina.e with i 1-14 rows of body 
hooks: male w ithout ala-like expansions ol body 
surrounding cloaca, body spines terminate 
markedly anterioi to eloaeal papillae on ventral 
surface -(7) 

7 Male with oesophagus shorter Ilian 1571). leniale 
With oesophagus shortei than 1850. male with 6 
pairs of eloaeal papillae, pair of luleral atl-eloaeal 
papillae larger than other 5 pairs. 3 pairs of 
papillae. I pair ol phastnids on tail tip. spicule 
length about 7i5 of hotly length; female with tail 

shorter than 440 /.. infills! 

Male wilh oesophagus longer than 1570. female 
with oesophagus longer than I860; male w'ilh 6 
pairs of clinical papillae all same xi/e. I pans of 
papillae. I paii of phiNiiids on tail rip. spicule 
length about 720 of hotly length: female with tail 
longer than 48tt I icmr/m-mm 

Systematic* 

Older •Vscarii.bdu 
Super laiiuly Neui aloidca 
l-amily Seurat idae 
Subfamily IvcIiinmiciiuKinaiL' 

Genus Liiisiowiiwnw uoiil. uov. 

/ r/'C v/'ci fc.v; L in Won iiinim i ‘lilt Him (I inslow, I 848 i 
comb. nov. 

Sviionyms: llt>ititini>liu[m cinmi\ I inslow. 1848. 
Icltinoiniiui imriiliiiutiHs C’luthtuid Seuruau. 
Beveridge'- Bain Al Dtiretle Dessel. 1480 nee 
l.ehinunenin eincUwi sensu Yorke & Maplestone, 
1926; Inglts, 1467; Glmhaud. Setireati, Bain A: 
Dtiretle Dessel. 1480 (in part). 

Linslowl/ieiiia (Hum. tiov. i 
Generic i/m.tgm.s/v 

Anterior etui with cephalic bulb hearing 3 rows of 
14 |(i files of large hooks. Mouth opening triangular 
in outline, wilhout lips or lip-like structures, with I 
pairs double cephalic papillae. I pair umpliitls. innei 
circle of sense organs on edge of mouth (sec Inglis, 
1467. f-'igs 6 7). Neck with 2-1 1 rows of very linv 
spines. 8-18 rows of 14-16 honks surround tin 
anterioi cLdicuhn dilation, associated with 
oesophageal region Body with numerous rows ol 
spines, number id liles of spines increasing 
progressively towards mid body, decreasing towards 
posterior, continuing to caudal lip of female, 
terminating at about 7-r of length dorsally, anterior to 
cloaca ventrally on male. Short oesophagus simple, 
club shaped, surrounded by nerve ring at level oi 
cephalic bulb. Deirids simple, conical, at level of 1st 
row of cervical hooks Spicules long, equal, 
identical; small gubemaciiluni present. Vulva at mid- 
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region or body; monodelphic ovejector directed 
anteriorly. Parasites of Australian dasyurid and 
peramelid marsupials. 

Liiistowinewa ciiiclnui (Linslow. 1898) comb. nov. 
(FIGS 2-14) 

Synonyms; I loplocephuhts cinctus linslow. 1898a; 
pp. 469-471. Figs 3-11. Echinonema merklionaiis 
Chabaud, Seureuu. Beveridge. Bain& Durette-Desset, 
1980: pp. 436-438, Figs 4. 5A, D; Spruit, Beveridge & 
Waller, 1991: p. 26. Eeliimmemn cinctit Linstow, 
1898b; p. 672: Johnson & Mawson, 1940: pp. 47.3- 
474, Fig 25: nee Yorke & Maplestone. 1926; nee 
Inglis, 1967: nee Chabaud, Sctireau, Beveridge, Bain 
& Durette-Desset, 1980. Ecliimmenni eilicta 
Mackerras, Mackerras & Snndars. 1953: p. 62. 
Ecliinonemn sp. 2, Chabaud, Seureau. Beveridge. 
Bain & Durette-Desset, 1980: p. 438. Fig. 5C. F; 
Spratt. Beveridge N Walter, 1991: pp. 23. 24 (in part). 

Material examined 

From I.s/hhIoii ohesnhis New South Wales: 19, 
fragmenl l.i.smore. (28° 49'S, 153° I6’E), April, 
1965, AHC 4413. 4<3d, Timbillica Stale Forest, 
(37° 1 9 ' S . 149 43'E), I5.xii. 1978. CS1RO N733; 
14(3 6, 199?, Sidlings Swamp North, Timbillica 
Stale Forest, (37° 1798. 149° 45'E), 19.vii.l994, 
1 7. iii. 1994, 20.vii.l994, 23.iii.l994, C’SIRO N42I3. 
N4074. N4228, N4075; 85c? <?, 889 9. Sidlings 
Swamp South, Timbillica State Forest, (37" I8'S, 
149" 45 'H), I4.vii. 1994, 20.vii.1994, CSIRO N4212. 
N42.30.. 

From Victoria: 2 66, 14 9 9 , Melbourne, ( 37° 
47'S. 136“ 59' E), 9.i\.l991, AHC 30292; 29 9 , 
Monash University, (37" 47’S, 136° 59'E), no date, 
AHC 3029.3, 30294; 26 6. 29 9 , Gorge Forest 
Road, (38° 21 'S. 141° 36'E), Sept. 1962. AHC 
30296; 26 6. 119 9 , 7 fragments, no locality, no 
date, AHC 30295, 30298. 

From South Australia: 1 6. 8 9 9, 6 anterior ends, 
Waitpinga. (32° 36'S, 138° 32'E), no date, AHC 
4460; 3<3(3 79 9, Scott Creek, (35° 04'S, 138° 
42’E), 5.x. 1992, AHC 30291: .3(3 < 3 , 39 9 . 
Myponga, (35° 23'S, 138° 28'E). May 1966, AHC 
4446; Kangaroo Island, South Australia; 1(3, 2 9 9 , 
Cape Willoughby, (35° 51 'S 138° 08'E) 1 3.x. 1990, 
AHC 3030 1:299, Seal Bay, (36° 00'S. 1 37° 20'E), 
4.1.1987, AHC 30304; 26 6. 29 9, Binowie, (37° 



47'S, 136° 59'E), 5.viii. 1987, AHC 30303. 

From Perameles gu/inii Tasmania: 66 6 . 149 9,4 
fragments, Grove. (42 ’ 59'S. 147° 07'E>, AHC 
30025; 3(3c3, 49 9 , Kingston, (42° 59'S, 147° 
I8'E). 1 l.vii. 1992, AHC 30056, 30057, 30058. 

From Perameles luisnla : Queensland: 2 9 9 , 
Wongabcl State Forest, (17° 20'S, 145° 30'E) 

9, vii. 1 982. CSIRO N 1 753; 1 9 , Mt Nebo Road, (27° 
23'S. 152° 47' H) I I .viii. 1993, AHC 30316. New 
South Wales: 1(3. Epping, (33° 46'S, 151° 05'E), 
1 1. viii. 1993. AHC 30316: I c3 Epping, (33° 46'S. 
151° 05'E), 14.vii. 1933. QM GL 12048; 3(3(3, 
29 9 , Sydney, (33° 5()'S, 151“ 15’E), no collection 
data, AHC 1820; 19, Nadgee Slate Forest, (37° 
26'S, 149° 54' E), 13.ii. 1978. CSIRO N493. 

Description 

Cephalic bulb with 3 rows of 14 (male) or 16 
(female) files of hooks, 2nd row longest, 3rd row 
shortest (Fig. 3); neck with 5-9 rows of tiny spines; 
euticular dilation of oesophageal region bearing 13- 
18 rows of 14 (male) (Fig. 2) or 16 (female) files of 
body hooks; 1st and last rows smallest, 4th-7lh row's 
largest; roots of hooks with undulating edges (Figs 

10, 13); remainder of body with up to 36 (male) or 54 
(female) small spines at each annulation, over whole 
body of female; extending over -Vr of dorsal surface, 
terminating about 400 anterior to cloaca, almost 
reaching level of anterior pair of caudal papillae, on 
ventral surface of male body (Fig. 7). Oesophagus 
simple, club shaped, terminating about level wilh 8th 
- 11 th row of hooks, within the anterior culieular 
dilation; Vs to '/in body length (Fig. 2). Nerve ring 
surrounding oesophagus within cephalic bulb; 
secretory-excretory pore in neck: deirids conical, at 
level of 1st row of body hooks. 

Male; Length 12-22 (14,8) mm, width 460-730 
(600), Cephalic bulb 260-490 (395) long by 325-420 
(380) wide; cephalic hooks 1st row 145-225 (170), 
2nd row 170-235 (200), 3rd row 104-145 (130) long. 
Oesophagus 1445-2040 (1790) long, euticular 
dilation bearing 13-16 rows body hooks. Deirids 
520-630 (590), nerve ring 320-420 (375), secretory- 
excretory pore 500-530 (550) (n=3) from anterior 
end. Spicules equal, similar, without alac, 935-1 150 
(1035) long, about Vw body length. Gubernaeulum 
short, simple, subtriangular 60-63 (n=5) long (Fig. 9). 
Nine pairs caudal papillae; 3 pairs ventral and 
immediately pre-. ad- and posl-cloacal respectively. 



Figs 2-14. Linxtowinenui einctum (Linstow. 1898). 2. Anlerior end. optical section (lateral view). 3. Cephalic end (lateral 
view). 4. Cephalic end (en face view). 5. Cephalic end male, optical section at level of first row of hooks (en face view). 
6. Female tail tip (lateral view). 7. Male posterior body spines (ventral view). 8. Vagina (lateral view). 
9. Gubernaeulum (lateral view). 10. Body hooks (lateral view ). I 1. Male lail (ventral view). 12. Male tail (lateral view). 
13. Body hooks (lateral view). 14. Female tail (lateral view). Scale bars = 500 pm 2; 100 pm 3. 4, 5; 50 pm 6, 8, 11. 12; 
25 pm 7, 9. 10, 1 3; 250 pm 14. 
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I pair lateral ad-cloaeal. 2 pairs lateral pic-> loacak 
all same si/.e. 3 pans papillae, pair pliasinitls well 
posterior to domra, near tail tip (Lie 1 1 i t’loaeal 
region with small cinieiilat bosses: alalike 

expansion of body anterior and posterior to doaea 
il’ie. I I I, Tail 3 1 0-450(365 1 long (big. 1 2 1 

Pemale: l.englb to-. 1 ? (20) rntn. width 800-1033 
iXXO). Cophnbe bulb 43s 3x0 (505) lung by 455-600 
(500) wide: ccphalie hooks 1st row 180-235 (210). 
2nd row 220-205 (245). 3rd mw 1.30- ISO ( 155) lone 
Oesophagus 1785 2125 iIOIKM long, cuticukir 
dilation 1'ieal'iiig 14 IS rows body books. Deinds 
I S<J 780 (625 i. nerve ring 440-520 (470). secretory 
eVivloiy pure 520, 5S5 (n=2) from anterior enil 
Vulva 7 NO- 10370 ( 8830) Ironi tuHerioreiul ( big. 8 i 
Vagina about. 300 long (n=l ) bail 9S5-I 121) ( 10501 
lone i bigs 6. 1-1 1 . Lggs ovoid. 45-5-1 ( 18) long by 36- 
51 I 4?) wide 

T\ /x hi Hr 

Pcminclcs iiusuUI U.ullrov ISO I 
/ \ j)i Ini uht\ 

Sydney, Au.slialul 

Sire w h/nr 

Small irtlestine 

/'t/a v/7n inwii 

NeuiypeAHC 1820 

Remarks 

I In- present lot alinrt ol the material dr.-wnbed by 
I.iiisujw as I Iii/iIih (iihaliLs then renamed it limit 
in mu i-. unknow n Yorke A Maplestone ( I926l and 
('Iiabaud cl ul. t lost)) neither gave a location for tlw 
type material nor indicated whether they had 
examined it I inslnw was working in Gottingen in 
1808 hut neither liiliininiciiiii nor lln/iltii I'lilitihis is 
listed under specimens held in the /.oologishes 
Museum del llumbolt- Ihifveisitili. Berlin bins 
Museum does, bovvevei. list holdings ol other type 
specimens from l.insiovv The sped mens are not held 
in the parasite collect ions ut the HM (fcH), fllc 
Inlernalioital Institute of Parasitology. St Albans, (li- 
the I S National Museum Parasite Collection in 
Belisv ille. 

I he type host was given by l.tnstow (1808a) as 
PcWinu'fi'X iihiHiilus. one of iwo bandicoot species 
collected by Riehttrd Sernon. These species were 
identified by Romcr (1001 1, using the catalogue ol 
Thomas ( 1888) in the British Museum, as Pcrumdcs 
ohesiilii*. from Rurnclt River and P nun mm from 
Cooklown, with measurements being given tor P 
nuicniru. Pemtnclcs inmruni is formally listed as a 
synonym of luindnii muemums (Mahoney & Ride 



1088) bill P nhcsnhiv is not. This is surprising 
because the taxonomic status of P. oIhhiiIiis was 
discussed by Mackerras A Mackerras (1060) who 
indicated that Pemifictes obcxulu ~ IHiMphh 
nhiJMihl - I mot It in ohcsnliih, but (hat since the 
northern limn of distribution of h-imfbii uhcsttlus is 
near Sydney, bandicoots recorded a> I. uIhhiiIii. \ If "in 
Queensland should be referred lo as /. unit mums 
the species occurring from north Queensland to 
northern New South Wales 

Yorke A Maplestone iiy2(o list the type host as 
Pcmnnlts cibcKiilu Johnston & Mawsou ( 1 034) 
decided that since Yorke & Maplestone bail drawn an 
original figure their material came from Townsville 
hi in >i (horn Queensland and stated that I instow's 
material from Funnlmi t>he\nlit\ came Ironi t pper 
Hitmen River also in Queensland On that basis, 
Outbuild e/ n/ ( 1980) concluded that ihe host ol btllh 
the l.iustow material and the Yorke A Mople.storu- 
material was Poutlun mmiuurus . the null hum brown 
and mil / nhenuln a. the southern brown bandicoot 

Thu. does not. however, explain why Kotnct ( 1401 1 
m Ins ideimllcaiion ol i lie bandicoots collected Iw 
Scivion lists them as two separate species rather than 
as Pcnmiclts tiwcnmi now Ismxlvn muenmrus. The 
calalognc of I’liomns (1888) however, does list P 
iniutlti. so the Upper Burnett River bandicoots wcie 
probably /. inucnninn 

Outbuild (/ ill. (1480) noted Ihul 1.8 mm. Ihe 
nteiisureinent given foi the length of the oesophagus 
hv l.iustow (1 898a). was similar to measurements ol 
specimens examined by them that had been collected 
In mi / mtu I'uiini s from northern New South Wales 
through to northern Queensland. In particular, these 
specimens lutd the oesophagus terminating at aboui 
the level ol the posterior end fit the cutieulut dilation 
a character they described as a 'long oesophagus'. 
Yorke A Maplestone 11426) did hot indicate tin 
length of Ihe oesophagus relative lo die rows of body 
hooks mi the eulieukir dilution but they described 12 
nr 13 'circles" of 14 to lo rows ol hooks. Two 
specimens collected by INicoll in 1415. currently 
held in the BM(NIJ). which could possibly be the 
material described by Yorke A Maplestone (19261 
al)(l retlesei ibed below also have the "long 
oesophagus described by (’Iiabaud it ul. (19X11) 
The specimens described by I.inslow (1898.il are 
drawn and labelled as having 17 "circles"' of books 
with ihe oesophagus terminating at the level of the 
9th row of hooks. These characters are consistent, 
not with l i iiu nun .wnstt Outbuild ci ul i, 1980) but 
with specimens described by < Iiabaud <t ul. i lost)) 
as iiicriiliouulis. occurring in the southern brown 
bandicoot Isootlon ohesuhn collected in South 
Australia. 

In a re-exumimiiion of the material desi ribed hv 
Chabaud cl ul. 1 198ft) as E nwriditiitulis. together 
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with specimens collected Irom long-nosed and 
harn'il bandicoots lor this sludy. il was Inund dial all 
specimens had 1 t- 1 H new s of body hooks and t lie 
oesophagus let minuted al the levv'l id" ilia 8th- 1 Ith 
row of hooks. Measurements ol the oesophagus 
ranged from 1445 lo 20-10 lor males and 1785 (o 
2125 lor lamales. also consistent with the 
measurements given by Linstow i 1 898a I. 

Johnston & Maw son (1940) described lliree 
females and two males obtained from tile intestine ol 
the long nosed bandicoot P. nitstiw eolleeted in 
Sydney and attributed these to /:. riminm. They 
desenbed and figured differences m the male rail 
namely an expansion ol the body surrounding ’be 
cloaca, similar lo. but not Irunsparenl. as aa' caudal 
alae ( ’hahitud m ol ( 1980) figured the posterior end 
ol a male which they designated loliiinmema >p 2 
from P nosnia registered in the AIK as 182(1. They 
commented that their specimens were comparable 
with lliose ileset ibed by Johnston & Mawson ( 1910). 
Neither group described the tintertor ends of the 
wnlttix they examined. The only material registered 
in the SAM A which might be the original Johnston 
tSc Mawson specimens is AH(’ 1820. lire 
moipholopv of the anterior ends of these worms, I 3- 
IS body hooks, the oesophagus terminating level 
with the 9th I lilt row ol hooks, is consistent w ith /. 
nhrn/utmli\ mu . sii f I i.i hand. Setireau, Beveridge, 
Ham ik I'UrettcTVssel. 1 980, 

Chahaud rr ill ll l >S0J did nol eomment on the 
pi essence ot ultscnce ol an expansion to the cloaca on 
llteit specimens hui contrast nirrUlioiuil's with 
l \ hiiliiinioo sp 1 I see ( hab.nid t'l ol 1981) p, I TH. 
f ie, 5) staling that l.i liinomniti sp. 2. was 
comparable with the lolnisinn N. Mawson (1940) 
desctiplion. 

A re examination ol all die available specimens ol 
I ion iitfoholl'i and Hi hiooiiowo sp. 2 i t has 
laded to show any significant ditierenees between 
them Snell differences as do exist can he attributed 
to the last that Cl M ki (id t'l ol. t 1981b were dealme 
wil.li a mixed infection of two species, namely / 
i uh loot anil I. ooi > iiii’fnvi (i lose tilled below | 
oci tirnng in the niiitcri.it Collected from WaUpti ga 
mill Myponga. The male L. i inrlwn m Hits 
population were al the small end ol (he st/e range 
and oesophageal length vanes with worm length and 
matin ily 

The if '.script i on hy I insiuw t IS98;o ot II < nn , n\ 
is congruent w ith lire revised description ot nuitciiul 
designated I. mn ulionulb by Clnibauil cl ol. ( 1980k 
The desert p| ion by Yorke & Maplestone I Idl’d) ol 
specimens Iroin /. nunnniiv . v and identified as L 
i liu'Ui. is congruent with I voit'inni .\cn.\ii t'habaud. 
Seurean Beveridge. Bain & Lluietle-Dessei. (980 
iu‘i I instow, 1898 Therelbre, I designate a specimen 
1 1 oin AHC 1820 as the- neotype ot /.. i inetnni 



f.tmtowriwmu i inrlwn < I. instow, 1 898 1 most 
closely resembles /. mg/to (redesenbed below) in 
that the oesopbagus is relalivelv short in relation to 
the number of rows of hooks, ending within the 
eutictilar dilation. The males of both spci ies (no e 3 
pairs of caudal papillae and spicules '/a - /,< body 
length- l.imnio hienni i on low can be distinguished 
from L. inglist m having 13-16 imulei and 14-18 
(female thinly hooks compared with 10- 12 and 12 14 
in L. irfitflisi. Although the oesophagus is relatively 
short it is. however, longer than in /.. uifilrsi, being / 
body length in male L > Inctnm coiupuied with 7,i 
body length in hi%lixi The pait ol lateral ad- 
cloaeal papillae is no huger than the oiliet paim o| 
ventral papillae m /,, cinclntn buf is larger in L. 
wifllsi (see Inglis I'l(i7 fig 9) [lie ala-like 
expansion of the body surrounding the cloaca of 1. 
rim non >s not found on /. my/ni tsee Inglis 1967 
fig. 9). The body spines ol /. rim Inm only covet 'h 
of the dorsal body surface but covet ,, of the dorsal 
body surface of /. mg/ivi. Lggs uf L eluvium dilTci 
Iroin those of all other species in that they are ovoid 
rather than almost spherical. 

I lie material from / ofrc.snlns from South Australia 
described by Chahaud m ol. t I9S(J) as /. 
mcriilloiuilh was found to be a mixed infection ol /. 
cinrtnm. I females w ith up to 18 row's ol body books, 
oesophagus terminating ;n nlnni! the level ot the 9lh- 
I I ill row) and /.. woniii.iihml (females with up lo 13 
rows of boils hooks, the oesophagus terminating 
about the level of the lOlli 13th row I described 
below A comparison of he measurements given by 
Chahaud cl ol. < 1980) and I he specimens examined 
lot litis study reveal that the males they measured 
were smaller in si/e. die oesophagus, spicules and 
tail were shorter than in the specimens examined for 
this study The females, however, were within the 
same sj/t range as lot this study and the eomptnattw 
measurements are more consistent 
The material dissected Itom the southern brown 
bandicoot collected at Scott Creek included some 
females up to 36 mm long. These were largrt than 
die specimens fnnn South Ausitahu studied In 
i. hakim 1 a ol, t lo8< 1 1 , (up m 27imn long) Irom 
custom barred bandicoots from Tasmania, (up lo 
72inm long), and from long-nosed bandicoot*, from 
Tasmania. (30-32 nun longi Othet variations 
observed between female specimens collected in 
different hosts and localities m the present study and 
lliose of Chahaud ei ol, tl'ixot included the 
oesophagus longest in southern brown bandicoots 
from Scott Creek (1853 23X0), and shortest in 
southern barred bandicoots Irom Myponga and 
Waitpinga ( 1 1 0t) i: the rail longest in eastern brown 
bandicoots front Tasmania 1980-1)22) and shortest 
in southern brown bandicoots from Suit! Creek 
iSS4-98til, ,nnl the vulva slightly mote pi islet lot 
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( 10,030-14.450) in southern brown bandicoots from 
Scon Creek than in eastern barred bandicoots from 
Tasmania ( 7 1 40- 1 0,3 70) or southern brown 
bandicoots from Wailpinga (10,800), The eggs from 
die Scott Creek specimens were smaller than those 
from Wait pinea or Tasmania, being 33 by 36. 32 by 
45, and 43 by 48 respectively. Tlie.se differences 
could tic either variations between populations 
within the species, or die result of contraction during 
fixation. 

Unsrowiiwnui linciiwi. originally described us 
occurring in I ’ nbesuhi (v/< ) troni Queensland is now 
recorded as also occurring in I. ohmilus. I' misntu 
and /'. fiinini), The geographical range nov\' includes 
Victoria. New South Wales South Australia 
including Kangaroo Island, and Tasmania as well as 
northern and southern Queensland. The record of / 
iliunwi in I. ohistthis from Lismore, New South 
Wales AIIC 441 3 is a dubious host record because 

I lie southern brawn bandicoot is not found nearly us 
lai north as I tsmoro (Brailhwaiie 1905 1. In all 
probability the host was /. nuunnirus. 

l.instowinenui warringioni sp nov 
(RIGS 15 24) 

Synonyms: Lcltiiu'iietint nrfi-Ui sennit Yoikc & 
Vluplcstonc, 1 026 pp. 347-348 mr Linsiow, 1898; 
itr i Inglis. I967:.vfwm Munday it Green. 1972: p. Ill 
ini pari t: \mv« t'habnud Scuicau, Beveridge. Bam A 
lliuellc Dcssel. |98li: p. 435-436 (in pari); uiiw 
Sprat). Beveridge & Waller. 1991 p 35 (in pan |. 
I.iltiiiaiwina i nnvim wnsn fohnslnn & Mawson. 
1453 p 33 

Mitltrial tumintcd 

I film Ifihtilun wirtilits. 14 r . no collection data 
AUG 303)0 

Irom hmulni i tvonimms Queensland I IV. 
kollmg.sione. 1 19 0.7'S. 146 2417). 244.1915. KM 
(hilt) 1950 12.6. 165-166: Mossinan to Dauiiree 

Koad. <16 1 5'S. 145 I9’T), 2.\i 1991. AI IC 70275 
231 •: . 269 1 s . VIosMtiaii. 1 16' ?S'.S. 142 2.VLi. 
17. d. 1458, 5 b I "58, 4.ni.l958 llviii 1958. 

I2.ii 1958. 2U.ii.I958. On 1958. QM G1 - 14351 
i ,i 14361, CLU343 oil . i G'M. CL 14365. CIL 14366 
i4.l (GO. t .1 14372. Gl 14373. GL 14377. Gl I43SI 
til. 14383. 27 7. r . ('aims to Mossmam Koad 
1 16 55 S. 14? 464-). 2Ai.l99l.AHC 30274. 2 34. 
( ] lilies flighwav near Lake Barrme. (17 1 5'S. 145 
384-1. 24.x. 1991 AIIC 30279; 64 •; II v, 
Alhenon. il7 UTS. I 45'-' 29'lii. 25.\. 1982. CSIRO 
NI6I0; 8 0 1 1 i V. Yunguhurra to Atherton Road. 

(17 UTS. 145 .3? Tvt. 29 k’,1991. AHC 30278: 7 1 > ' . 

II , Miriwiimi. 1 17 1 24’S. 145 55 'Li 25. ix. 1957. 
QM Gl. I436S, 181 C 184 :- - . Ditradgce 1 17 29'S 
146 00' L). 20. ji. 1959. QM Gl 12653 01 4367; 



8r 5. 7 TV, Millna Millaa to Innislail Road. (17 
3| 'S. 145 37'Ri. 3L» 1491. AHC 30276: “6 J, 
13? V V. Innislail, (17 32'S 146 01 li). lft.vi 1959. 
5.x. 1 453. 20.vii.1956 27.vii.l9.56. n.vii.1956. 

19. vi 1957. 1 8,ii. I960, AIIC 4528, QM Gl 14.357, 
CiL I43GO. Gl. 14376 Gl. 14778, GLI4379. GLI4382, 
7 5 4,33' V Athcnon to Ravenshoe Road. 1 1 T 3(TS. 
145 294 ). 3| x 1991. AIIC 30277: Id. 4 - , . 
Ingham. ( I8 U .39 ' S. 146 Itl’E), 31.x. |99|. AHC 
30280; 2 v 3,6V V. Palmerston Highway, 29 \.I959. 
QM GL 14369; 7 ■ 7 . 60km south of Proserpine. (20 
M'S, 152 35'L) AHC 30266: 3 V V . Rockhampton lo 
Yep poo n Road (23 08 8. 150 44 1 ). I6.viii.l990 
3 yii 1992. AHC .30271. 30267. 3 y f + . Ycppoon lo 
Lmu Park Road. (23 10'S. 150 46' R*. 16.ix.IW0 
AHC 30270: 43ci. 15 V V . Rockhampton m Rum 
Park. Road, (2.7* 1.3'S, 150 50E) I7.iii 1992. AIIC 
30272: I 3, 2') V. Rockhampton lo Kcppel Sands 
Road. (23 20'S. ISO 48'L). I8.vii.l992. AHC 

30268: 6V i. Mt Glorious, (27 21 S. 152' 54’Ll 
27.x 1955. QM Gl . 1 4359; 69 7 ,j . 120', . . AshgrrtVC 
127 27'S. 153 , 02 * H ). 274.1956, QM Gl 14347; 
1211 3 203 V T. Paddington, Bitshaiic 127' 2S'S. 

153 lil’K). 25.viii 1955 21 *.4955, I4.CXY1955, AHC 
4371. QM GL 14350. Gl. 14771 293.5, 55 V 
Brisbane, (27 28'S. 153 01'El. 2S.ix.l954; uVI 
Gl 14.34(1, 0*1. 1 438(1: 7 3, 18 . . Moggill (27 

29'S. 152 54 To, I2.X.I967. CSIRn NI57; 23 3. 

Ml Nebo, (27 M'S. 15.' 57 I J. I.x 1954. 
23. vin 199.3. QM GL 14359, AIK .703 1 7 ?0S!S. 

' 135 . Brooklicld. (27 30’S, 157 5.1T1). 

20 v. 1 973. 1 9. v 1967. AHC 19367, CSIRO N15I. 
13:* • , 2 1 " V . Rocklea Crossing. I9.V.I967, CSIRO 
N 1 52: New South Wales: IV no oilier data. AIIC 
4462; No loeaJitv given; 97 o' C |7I V 8 mi 1933, 
29.1.x. 1954, 15. x‘ 1954. 28.ix.l954. 22.il. 1956. 

I2.m.i95x. QM GL 14745. GL 14346 GL 14352. 
GL 14353, Gl 14354. Cd. 14355. Gl 14362. 

I rom htunfnn nheutlux New South Wales I , 
Sidllngs .Swamp North, limhillicn Stale lores!. ('• 

I 7 ’ S . 1 49 45'L). ZO.vii.l 994 CSIRO N422S 

Victoria: II 7 7. 107 V. no collection dntii, AIK 
4461. AHC 30297: (i7 4. 3 , Halls Gup (37 OS S 

142 31 T.j. no dale. AHC 302**7. 3 * 7,3 = v Mouni 
Reservoir, Grampians. (37 I4 S. 147 30T.). no dale. 
AHC 30299. South Australia If 1 . Mvponga, 1 3? 

ts 138 :s'Ti. no daig. m it 14 k. • • , J 
anterior end. Wailpingn. < 35 36'S. 1 78 .12' lit. no 
dale. AHC 446ft. Kangaroo Island Souili Australia' 
9 'I V . I Vivonne Bay. (25 5'J’S. 1 37 1.74 ) 

I.V.I988, AHC 30302: 16 7 3 . 39 v . Pariidana. (3s 
f'S. 137 164.1. 3. XI. 1 986. AIIC 30.30' ■ lo 

281 1 Bmiiowie. i. f 7 47'S. 136 ' I • xnn 1987 

AIIC' 3031)3. 

I tom /ViwMt'/r-v im.sumi Queensland. I 3', 
Marceba (17'' (ID’S I t5' 26'R) 29.x. 1991 AIIC 
30036. 
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Dcsctiplitin 

Cephalic bulb with 3 rows oi 14 (mule) 01 1 6 
(female) tiles u! hooks H ie. 16), 2nd row longest, 
3rd row shortest; neck with 3-7 row's tins spines; 
cOtieular dilation of oesophageal region hearing 9 I 3 
rows of 14 (male) or lh denude) files of hods hooks 
trig. 17), I si and last rows smallest, 6th - Hilt rows 
largest, roots of hooks with undulating edges (Mgs 
IS, 19): remainder of body with tip to 4S t male) or 34 
t female) small spines at each annulation. over whole 
body of female: extending over Vs o I dorsal surface, 
terminating about 500, anterior to cloaca, not 
teaching level of most (interior pail of caudal 
papillae, on ventral surface of male body (lug. 20) 
Oesophagus. '/ in - '/it. body length, simple, club- 
shaped; terminating at level ol Vth- 1 3lh row id" body 
books (Fig 15) near posterior end of anterior 
ettlieular dilation. Nerve ring surrounding 
oesophagus within cephalic bulb; secrelory- 
cxcreioi y pore in neck, den ids conical at level ot I si 
row of body hooks. 

Male; Length 15-20 (17.5) mm. width 450-750 
<565). Cephalic bulb 270-340(295) long by 270-320 
(205) wide; cephalic hooks 1st row 140-170 (155), 
2nd tow 150-100 ( 1 75). 3rd row 100- 1 30 (110) long 
Oesophagus 1575-1925 (1743) long, eiilieiilar 
dilation beating 0- 1 I rows of body hooks, i.lcirids 
490-550 (530); secretory - oatclory pore 3(30 (n=l ); 
nerve ring .310 (n=l) from anterior end Spicules 
similar, equal, without aiue. 600-1091! (850) long 
about V" , body length Ciuhcmuculum short, simple, 
sub triangular 50-75 nt=5) long (lug. 23). leu pairs 
i audal papillae; 3 pairs ventral and immediately pic-, 
ad- and prist-elnaml respectively. I pair liberal ad 
cloaeul. 2 pairs lateral pre cloucal. all same si/.e: 4 
pails pupilliii , pair phnsmids posterior to cloaca ttcai 
tail lip (fig. 20). Cloaeal region with small cttlieulat 
bosses, ala like expansions absent llnl 3311-430 
i 19(0 long, 

I entitle: Length 32 41 (3X) mm width 720 990 
(8411). Cephalic Imlh 550 39(1 (5701 f>ng by 351) 400 
(280) w ide; hearing 5 rows ot hooks, 1st row 170- 
200 ( 185), 2nd row 180-230(195) 3rd paw 120-150 
( I 30) long, Oesophagus 1870-2.500 (2280) long, 
euftetilat dilution hearing 11-13 rows of body hooks 
LVirids 580 700 t67ll); seererniy-exetoiory pore 
370-100 (390): nerve ring 300 360 (330t (mm 
anterior end. Vulva 12 5-15. n 1 14.2) mm from 
anterior end (Fig 22). tail 1000-1900 tl265) long 
d igs 21, 24) Vagina about 3t)tt long (n=l ) Leg- 
al most spherical 30 44 (38) by 33-52 (40). 

kn'IIHil(7fi\ 

t his species is iiumed alttu \\ mingion Vorkc who 
with I’ A Maplcslone carried out much of the eatly 
wink nit this genus. 



7vpr hirnlitx 

Townsville. Queensland Austral ill 
Type host 

h'tnvlnn iitanrmriis (Gould, 1842) 

Site in host 

Small intestine 

A/ if \pct imen 

Neotype BM (NM) 195(1. 12 6. 165 

Remarks 

The two worms. 15, IV BM (Nil) 1950. 
12.6.165-166 from I’crtwwhw tihcsiiln collected by 
Nicoll in 1915 in Queensland are (he only specimens 
registered nt Australian or United Kingdom parasite 
collections which could be the material described by 
Yorkc iV Mapleslune (1926). On exttniinalion these 
worms were found to have the 1 1 (male) mid 15 
(female.) body hooks described by Yorkc & 
MftplC-stone- (1926) lor T'clnnoncnni ritti'io and to 
have the “long" oesophagus and all the oilier 
Lhui.ii.icrs attributed to uimlutti bj < hubnud viol 
(1980). I iherelore designate the male specimen ol 
RM(NII) 1950 12.6.165 166 as the neotype. 

All ihe specimens identified in Ibis study as t. 
won inyjoni conformed to the description given bv 
Chuhaud el ol. (1980) of I l iticiuin. I.iiisniwiiiriiiii 
wtirriufttoni sp. nov. dtfleis from all othci species in 
(lie genus in having up to 9-1 I rows of hooks (male) 
oi 11-13 demale) on (lie oesophageal eillietllai 
tlilnfion and a "long" oesophagus, l hat is, I lie 
oesophagus tetmiiuties at or neiti the final tow ot 
body books Mule /. wtirringloiii can be 
distinguished from I . i im him by the combination of 
eharaelcrs at the poslcriot end. i.c,, the lenninalmg 
ventral body spines do not extend to Ihe most 
anterior pair of papillae in \\vntii#ttmi bur do In / 
i ini min. the distance between spines and cloaca is 
500 pm not 100 as In /.. ihn iuin, the limited extent 
of eniieiilai' bosses surrounding the cloaca in /, 
nninnyloiii compared w ith I. rim Inw, I 
worrinutoni does not have an ala-like expansion 
surrounding the cloaca lint A i niriinn does, and lour 
paused papillae not three on the tail tip The spicules 
of /.. will riiiftltnii 'i'll hody length are shortet limn 
those of / rinrlinn V i- hotly length. The eggs ol /. 
wnnii\i>tom are almost spherical Inn those of /.. 
( nu linn are oVoid. 

Chabuud cl ol. (1980) in their description "I 7 
i on nun ( sir ) indicated Ural they hail studied 
numerous specimens' from a range of localities 
including Wool was up a and Darwin in flic Northern 
Territory. A re -examination ol the material from die 
Northern Territory has shown that it represents a new 
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UNSTOW1NEMA FROM BANDICOOTS 



species of Linstowinema, L. Intern, described below. 
The measurements and figures of specimens reported 
by Chahuud et til- (1980) however, are congruent 
with L. wurringtoni rather those of L. latens. 

S pratt ft al. (1991) noted that there were no 
records of helminth parasites front I. annutts the 
golden bandicoot, The finding of L. warringtoni in 
one of five golden bandicoots dissected for this study 
is therefore the first record of a helminth from this 
host. 

Material registered in the QM as GL 14345, 14346, 
14352, 14353, 14354, 14355, 14362 was collected 
by Dr M. .1 Mackerras. Therefore although no 
locality was given these specimens are probably 
from Queensland. 

The finding of L. warringtoni in I. ohesnlns is also 
a new host record. The specimens from Waitpinga, 
Myponga, Timhilliea State Forest and in two of the 
hosts from Kangaroo Island were found in mixed 
infections with /,. ciiicniin. The geographic 
distribution of L. warringtoni therefore has been 
shown, in this study, to extend from northern 
Queensland down the east coast of New South Wales 
to Victoria. South Australia and offshore to Kangaroo 
Island. A larger number of /. ohesnlns from the 
southern states needs to be examined before 
geographic distributions can be fully mapped. 
Populations of bandicoots in NSW, Vic. and SA, now 
have patchy distributions over a reduced range 
(Bi-dithwaite 1995) and attempts to collect additional 
specimens of /. ohesnlns for parasilologieal 
examination have been unsuccessful to date. Further 
work on the southern geographic distribution of L. 
warringtoni will be problematic, as bandicoots 
become more difficult to collect. 

The specimens ol'L warringtoni found in a single 
I’, inisiita suggest either it natural low prevalence of 
infection, or an occasional, incidental infection ol 
this host. 

Unstnwinemu latens sp.nov. 

(FIGS 25-36) 

Synonym; lieliinonenia cinctnin sensu Chubaud, 
Seureau. Beveridge, Bain & Durettc-Desset. 1980: 
pp. 435-436 (in part); sensn Sprall, Beveridge & 
Walter, 1991; p. 25 (in part). 

Material examined 

type material: llolotype 6, allotype 9, from 
Isootlon maewnnts. Walsh Point, (15° 08'S, 125" 
46'B). Mitchell Plateau, Western Australia, 
22.vii.1982; AHC 30322. 30323, 43<3d, 659 9, 
parutypes AHC 13028, WAM 110-83, 116-83. 

Other material: From Isoodon mttcmttnis Western 
Australia: Id, 49 9, Mt Hart, Kimberley Ranges, 



(16° 48'S, 124° 55'E), 22, x. 1993, 24.x. 1993, AHC 
30289, 30290. Northern Territory: 16i3c?, 189 9, 
Darwin, (12° 27'S, 130° 50'E), no date, 19. vi. 1993, 
27.vi.1995, 28.vi.1995, AFIC 4703, 30287, C.S1RO 
N4413, N4414; 166. 79 9, near Byers Rd. Stuart 
Highway turnoff, (12° 30'S. 130° 50'E). 18. vi. 1993, 
AHC 30284, 30285; 16 6 , 102 9, Adelaide River, 
Arnhem Highway. (12° 28'S, 131" 14'E). 

20. vi. 1993, AHC 30288; 13d 6. 129 9. Bees Creek, 
off Stuart Highway, (12° 35'S, 131° ()4'E>. 
17. vi. 1993, AHC 30286; lldd, 89 9. Jabiluka, 
August 1979, AHC 6421; 39 9, Woolwonga, (12° 
45'S, 1 32° 39'E), 19.x. 1972, CS1RO N159. 
Queensland: 66 6, 1 1 9 2. Atherton ( 17" 1 5 ' S , 145° 
29'E), 25. v. 1928, CS1RO N 1610: lidd, 149 9. 
14km north of Atherton (17° 15'S 145° 29'E). 
15.iii.1982, NI532; 19dd, 129 9, Yungaburra to 
Atherton Rd, (17° 15'S 145° 30'E), 29.X.1991. 
l.xi. 1991. AHC 30278, 30281; Id, Gillies Highway 
near Lake Barrine (17° 16'S, 145" 35'E), 29.X.199I. 
AHC 30279; 6dd, 82 9, Gillies Highway near 
Yungaburra. (17° 16'S, 145° 35'E), 29.x. 1991, AHC 
30283; 23d d, 1169 9. Mareeba to Kuranda Rd 
( 17" 00'S. 145" 26 'El, 2.xi.l991, AHC 30282. 

Description 

Cephalic bulb with 3 rows of 14 (male) or 16 
(female) files of hooks, 2nd row longest, 3rd row 
shortest (Figs 26, 27): neck with 2-9 rows liny 
spines; euticular dilation of oesophageal region 
hearing 14 (mule) or 16 (female) files of body hooks, 
first and last rows very small, 6th - 7th rows largest: 
roots of hooks without undulating edges (Figs 29, 
30); remainder of body with up to 44 (male) or 60 
(female) small spines at each annulatiou, over whole 
body of female; extending over 7m of dorsal hody 
surface, terminating about 300-400 anterior to 
cloaca, level with anterior pair of caudal papillae, on 
venlral surface ol male hody (Figs 32, 33). 
Oesophagus Vui - 'In (male) Vis - Vis (female) hody 
length, simple, club-shaped, terminating posterior to 
the oesophageal euticular dilution (Fig. 25). Nerve 
ring surrounding oesophagus within cephalic bulb, 
secretory-excretory pore in neck, deirids conical, at 
level of first row of body hooks. 

Male: (measurements of specimens from Western 
Australia, followed hy measurements of specimens 
from Northern Territory). Length 15-18 (16). 15-21 
(18.5) mm, width 425-625 (490). 515-715 (600). 
Cephalic bulb 280-350 (325) long by 280-380 (340) 
wide, 275-435 (350) long by 290-385 (340) wide; 
cephalic hooks, 1st row 150-180 (152), 105-165 
(140), 2nd row 160-190 (168), 125-195 (155). 3rd 
row 100-110 (108), 72 117 (94) long (Fig. 26). 
Oesophagus 1200-1825 (1555), 1325-1900 (1715) 
long, euticular dilation bearing 8-10 rows body 
hooks. Deirids 540-690 (610), 390-650 (530): 
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Msci'ctory-e uteu try pore not scon. 330-495 (305): 
nerve line 300 ( n- I >. 225-365 (275) I'rnin anterior 
end Spicules erpail similar, without nine. 830 1090 
(995). 830-1 100 ( 10051 lone, about Vie to Vi., body 
length. Ouhenuitiilum short. simple, sub triangular. 
61-68 tw=3l. 66-79 (u=5) long (big. 56) 1(1 pans 
caudal papillae: 3 pairs venirul and immediaicly pie . 
lid- and posi-eloacal rgspeolivvly, I pair lateral ad 
cloaeal 2 pairs lateral pre-cloueai. all same si/e. -I 
pairs papillae, pair phasmids. ala- like expansions 
absent posterior to cloaca, near tail Up (big, 33). 
C'loaeal region with small cnlieulur bosses, ala-like 
expansions absent, fail 250- 340 i.3|tl), 255-320 
( 305) long ( big 35 1 

lem.de: I engtli 20- 38 (.30), 35-4 1 (30) mm. width 
420-750 1.500). 665 1 175 (X-lll). Cephalic bulb 300- 
3, 50 | 350). 230-510 (385) long by 350-500 (385). 
375-530 (430) vv it.le, bearing 3 rows ol books, 1st 
row 160-101)1475). 135- -|0()(155), 2nd row 170-100 
( 1X0). 140-105 (170). 3rd row 100 1 20 (I ID), 00 1 35 
(I III) long. Oesophagus 1450-207.5 i 17001. 1565- 
24.30 (1970) long: cnlieulur dilation hearing 9-17 
body hooks LX- i rids 600-700 |660). 325-770 t4'45>: 
secrcloiy-exerelory pore nol seen. 205-590 (420): 
nerve ring not seen, 205-405 (355) (n-5i from 
anterior end (Fig. 28). Vulva 0.2-14.7 t ll.Xl. 92 
17,2 ( I 1.9) nun I'rnin anlciior end. Vagina about 1 15 
(n=2). liggs almost spherical 36-60 (50). 33-42 (55) 
b> 33.30 (34). Tail 700-1210 (0X0), 020- 1615 ( 1 160) 
long (Figs .31. 341. 

I iiYiiinIn <;\ 

Ills' species name is derived I'foiit (lie Luliti httm\ 
meaning hidden, since ii was nol I'tmiul when (lie 
niaieri.il was first examined. 

I\pr llrIM 

lukulon iiuhi on i iis ((iould. 1X42) 

I \’pC IcinilllV 

Mitchell I’laleuii. Western Australia. Australia 

Sili' w litisi 

Small intestine 

type spa linens 

llololvpe male. AIK 30322. allotype female. AIIC 
3032.3. paral ypes A I If I 3028 

Remarks 

l.insiirw'incinii luH'lis sp. nov. tesembles L 
mm iiniinni. also occurring in I. nun ivnrns. in being 
ol similar si/e. (males 15 21 mm in L Uncus 
eumpared with 1.5-20 mm long in / nun iog/o/i/), 



having the oesophagus of similar length ( 1575 1925 
in / Intcns compared with 1200-1825 in I 
warrinqnmi males) and four pairs of papillae on the 
male tail I 'lie oesophagus in /.. Uncus. however, 
terminates posteriorly to the hooks surrounding the 
oesophageal region whereas dint of/, utt) / ini>ii>ni 
terminates at about the lewd ol I he 9th 13th row of 
books. I Uili’ii, \ has 8- 10 (male) or 9-12 (female) 
rows o| hooks, roots \\ illioul undulating edges, w hile 
I wumufilmii has 9-11 (male) or 11-1.3 (female) 
rows of hooks, with roots having undulating edges 
on the dilated euiietilai region The body spines on 
the dorsal surface of male I . Idli n’! exfeml further 
towards the posterior end, (abonl 'Via of the body i. 
i Iran on I uvh I'in^tnni (uhotii Vs ol the body) 
Vcnirally the body spines extend to the same level as 
the most anterior pair of caudal papillae on l Uncus, 
but do pot ol) /.. H'on’tlixliiiii, flic male tail is loligei 
hi /,. n wriiiyl/'iii (330-4 301 than in / Uiicns <250- 
340) The vagina of / Uncus ( 1 15) is slinnei than 
that of ./ U'lirriiimiviii (.300). 

.Specimens were found in /_ nun 'AIRtVtv from 
northern Western Australia, the Northern I cri it* m > 
and northern Queensland, The population of 
northern brown bandicoots in Western Australia is 
isolated from that of (lie Northern Tbrriiuiy and 
Queensland (Gordon 1995 1 . bill nieasiiremenis ol 
Worms from hosts occurring in the Kimberley 
Western Australia, are consistent with those from 
Darwin. Northern Territory. The only morphological 
difference observed between these populations was 
that the first row of cephalic hooks of the Kimberley 
specimens was almost as long as die second rosy. 
150-180. compared vvi'lh 1 60- 19b in males, blit in the 
Darwin specimens the dillerence in length betyveen 
the I wo rows of hooks was more marked. 105-16.3. 
compared with 126 195 This difference is nol 
considered to be significant and as the Queensland 
worms were similar to (hose from the Northern 
Territory, the material from all three localities is 
considered to be eonspeeilic. 

The northern bixwvti handieoois collected from 
northern Queensland were* infected svttli / . 
n nil Inyrtiiin X hosts. /,. lull'll y. 4 hosts, or both 
species. 3 hosts. Chubaild cl ol. ( 1980) nleiililied all 
Hie malerial Ihcy examined from iht Northern 
Tenrilory and northern Queensland as /.. ihn iiim. 
now / . a iirriiii’huii Ii is not possible to determine 
from then paper which, if any, specimens from 
northern Queensland, presently lodged in the QM. 
KAMA in t’SIKO collections, they examined. The 
specimens they examined from Woolsvonga and 
Darwin in the Northern Territory have been re- 
examined for this study, and are all Uncn. v. I’he 
Queensland material examined by Chabuud cl ol. 
(1980) could have been either l . wtiniHph mi. I 
IiiU'iis. or both. 




UMSTOWlNhMA 

l.iit.slowiiwnm inglisi (Outbuild. Seuromi. 
Beveridge. Bait) & Durcile-Dcssei. 1980) 
comb, uov 
(FIGS 37-47 ) 

Synonyms: /:< Iwioi/ritiii i inr llilli sensn lnglis. 1967: 
tip. 1 32. 178 131-137, Fig* 8-10. Echinoncmn ingtlxi 
Chabaml. Seureau. Beveridge. Buin & Doretie- 
DesSCl- 1980: pp. 437-938. Spratl. Beveridge & 
Waller. 1 961. p 26. 

A ftiU'rml re nnniu'tl 

From Isomlmi nbc\nlu\ Western Austruliu: 43 

3 V v . Murdoch. i A I 57'fv 113 314'.). 27x19*1. 
AHC 8901. 40 -'n. 106 v V. Perth. (31 57'. 115 
3 1 'Pi. .Ian. I 90 i. O.i pm, 5 ii.ioov |003 AHC 
30257 . 30258. 30259. 30260, 30262. 30263, 30264. 
30265: 114.3. 44 r 3’ . Wattle Grove (32" 02 \S. Mb' 

004 i. 5. \ 1966. BM (Mil 1967. 616-626. WAM 25- 

70, |(),i 10V i, Glen P'oresl. I0.viii.66. AIK' 

29760, BM (NH) 1967. 473-523: 43 0. JOS' 1 
Fores nl ale. I5.sii.l978. AHC 8885; 40 B 5. I O e V 
Jarrahdala, l 32 30’S. 16 07' LI. 28.x. 1 993. AIK 
30261 ; -M 1. 8 y r , Albany. (35 1 GO'S, 1 17 524-4. 
18. vi. 1994. |9.,\i. |994. C'SIKO N4242. N4243: 
19 3. 32F V. Maniiinup. (35 1 5 S. 1 1 6 09'F). 
27 vi. 1993 I6.ix.l993, AHC 30255, .30256: 624 4, 

I ss V i , no locality given. 22 a. 1977. AHC 8888 

Di m 

Cephalic bulb with 3 rows of 14 mule) (Tigs 38 
.39) oi 16 (Female) files ol‘ hooks 2nd row longest, 3rd 
low shortest; neck with 5- 1 I rows liny spines 
iiiliuilur dilution oF oesophageal region bearing 10- 
14 rows. 14 (male) or 16 (Female) files ol body 
hooks, I si and Iasi rows smallest. 7th - 9th rows 
hooks largest (Figs 3, 7); roofs of hooks will' 
undulating edges (Pigs 40. 41 ). Remainder ol body 
with up to 35 (male), or 45 (Female) small spines at 
each annnlation, over whole body of female 
extending to 400 pm from tail tip on dorsal suilaee 
and aboul 300-500 anterior to eloaea. not extending 
to anterior pair of caudal papillae, on ventral surluce 
ol male body il ig. 47). Oesophagus '/II (male) (o 
l/pt (female) body length, simple club-shaped, 
lermmalnig level wilh Kth-9th row of hooks. Nerve 
ring surrounding oesophagus within cephalic bulb, 
secretory-excretory pore in neck- deirids conical at 
level of 1st row of body hooks. 
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Male: Length 11-18 (15) mm. width 325-625 
154(1). Cephalic bulb 266-325 (272) long by 247-380 
(309) wide; cephalic hooks, 1st row 140-180 I 155). 
2ml row 1 60-200 ( 1 80). 3rd row 1 15-J40 ( 125) long 
(Figs 3. 7). Oesophagus 1120-1565 (1400) long; 
culiculai dilation bearing Id-12 rows body hooks 
Deirids 410-650 (520): xccreiory-excreiory pore nol 
seen: nerve ring 312 d)-ll From anterior end. 
Spicules similar, equal, without alac 700 I 200 (985 ) 
long, aboul body length. Gubernueuluni short, 
sub triangular. 50-58 (n-5) long (Fig. 45 1. Niue pairs 
caudal papillae; 3 pairs ventral and immediately pie-, 
ad- and post cloucal: I large pair lateral, ad-eloaeal. 
2 pail’s laieral. pre-ekmcul; 3 pairs papillae, pair 
phusmivls well posterior to eloaea. near lad lip (Fig 
47). Cloucal region wilh small cuticulnr bosses, ala- 
like cxlensions ol body absent. Fail 150-350 (265 1 
long (Fig. 4(0. 

Female: Length 15-30 (24) mm, width 560-935 
1700). Cephalic bulb 312-357 1 3 34 1 long by 293-122 
1 334) wide; cephalic hooks, Isl row 155- 195 (1801. 
2nd row 180-235 (205). 3rd row 115-150 (125) long 
Oesophagus 1385-1835 (1655) long; eutieului 
dilation bearing 12-14 rows body hooks. Deirids 
485 570 (545): secretory-excretory pore 390 (iv=l) 
From anterior end; nerve ring nol seen Vulva 9 8- 
10.2 mm (n=2) (Fig. 43) From anterioi end. Vagina 
aboul 350 tn=l).. Eggs -almost spherical 40-48 (4-1 1 
by 36-45 (40), Tail 610-920 ( 730) long ( Figs 42. 4 ( i 

type host 

l.mnlon <*t>esnln\ (Shaw. 1797) 
type loivlily 

Wattle Grove, pettr Perth. Western Australia. 
Australia 

Site in host 
Small intestine 

Tv/w specimen 

Neolype BMl.NH) 1967 616 



Remarks 

Material From I. olu \iilns Irom VVaille Grove 
collected on 5. v. 1966 and identified by Inglis is 



Lias 37-47. Linslowiiteinii iiixli\t iChabaud. Seureau Beveridge, Bain tt Hurelle-Dcssei. 198th. 37, Aillenm cud. t latent I 
'■lew l. 3N ( ‘cptulie end (*/> luce view). 39. Cephalic end male, optical section at level OlTirst row ol' hooks h-n /on' view ! 
40 . Body hoot, i dorsal view). 41 Body hook (1utcr.il view ), 42. Female lad i lateral view). 1.3. Vagina (lateral view). -FI 
Female tail lip (lateral view). Is. Ciubcitiaculum (venlrul view) 46. M ile lail (lateral view! 47. Male tail (ventral view) 
Scute burs = 200 pm 37. 42: 50 pm 3S, .39. 43. 44. 100 pm 40. 41 . 46. 47: 25 pm 45. 
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deposited in flic WAM and BM (Ml). This appears 
lo he i he material described as /. i ini linn by Inglis 
(1967) 1 therefore designate n specimen tumi BM 
(Ml) 1967. 6 1 0-02(1 as the neolvpc. 

hin.siinvineiiui iitylisi (Chabainl, Seiircau. 
Bevel ulge. Bam A Duredc IX'ssel. I *>K0) can be 
distinguished from mtrrinfilimi and /„. hums in 
having (lie oesophagus lermintilmg within the 
anterior eulienlar dilation. I.insliniiiieiiiu iu.t}li,si ha- 
lt)- 1 2 (male) and 12-14 (Jemale) rows nfh ody hooks 
compared with 9-11 and II IT rows for /. 
wttmitfiHuti and X-IO and 9-17 rows lot I hums 
The spicules of l. m^lisi (Vo body length) are 
relatively longer than lor I. wtimu,i>it‘ui ('An body 
length) and /. huctis' (Vi : body length). I Tie male tail 
ol /.. iitglisi also ilj tiers liom both Mtirniit’lmit and 

/ Inn ns in being shorlcr 1 50- 350 (265) compared 
wilh 510-450 (500) and 250-540 i i()7) respectively 
and in hav ing only 1 pairs of papillae* rather than I 
The female tail is also shorter ((00-020 (7500 in 
I iuxlisi compared with / , naniui'tt.'tii and A. hums 
(1000-1000 (12650 and 700 1615 (1070). 

respectively, 

The pair ot lateral papillae level with the cluneal 
opening is more prominent than the oilier pairs of 
papillae surrounding and anterior to the cloaca of / 

In tins respect, /. inxlisi resembles / 
etliuomlsi from Jasyurid marsupials hut A. inf>li\i 
dHlers from L vilinmulsi in having the 2nd. not the 
1st mw ol cephalic hooks the longest, I.wsh-'sshimut 
i iliuuuils] occurs in Pusynnis hiillin tines from the 
NTa'thein Icrttlory while L. inphsi occurs in / 
ohestilus from southern VVesiem Australia 

/ nesimvlumiii inylisi can be distinguished from L , 

• in , iiiiii. which also occurs in /. til>t'\ulus and has the 
oesophagus lerminanng within the eulictilar dilation 
Of the oesophageal region at about the 9th mw of 
hooks, by the number of rows of body hooks. 10-12 
(male) and 12- 14 i fcmalcl compared with 15-16 and 
14-JX in I, ruieiuiu fhe ditVei'ences between / 
din min and l iuxlisi are discussed in detail umlei / 
rutaum. 

I'be ineasuiemenp. nl /,. uif>li.si from tins study are 
loiigmcnl with those given by Inglis 1 1967). Any 
Jilleienees between the two sets of measurements 
are because Inglis < 1967) measured smaller woims, 

5 29- 1 I 59 lor the males compared wilh I 1-1 8 in this 
study and I0.I-IN l lor the females Compared with 
15 50 m this study, ChnbiUtd el til. < 1980) described 



l . in f>h si males as having spines covering only -A ol 
the body dorsallv. A careful examination ot 
specimens lor tins study. however, has shown dial die 
dorsal spines, although liny, extend along about 7 “A,i 
of body, that is. further towards die tail tip than do 
the veniial spines. 

l.uiMiiuiiimiii i ui>h. si has been found only in I 
nhesiilns from the south of Western Australia. 

I.iustuwintuuu tasiiiaiiienst' sp.nov 
(HOS 48-61 ) 

Synonym'.. I'.rliiiinumui rinrmiii sm.ui Monday A 
(ireen, 1972' p. 10 im part). / rliinoiieimi titglisi 
leu \u Spiaft. Beveridge A Waller. 199); p, 26 (in 
pail). Ihliliiniirnm yp, I Chabainl. , Seine, au. 
Beveridge, Bain A Durclle-Dessel 1080: p. 455: 
Sprall. Beveridge A Walter. 1991 p. 26. 

MuU'i'itil c.uuiiiHt'tl 

l\‘l>i’ iimleritll: llolotype 4. allotype liom 
Isiiiuhui "hrs’ulit.s. Kingston (42 59'S, 147 I X ' t i. 
Tasmania, ll.vii.1992, MIC 50520. 40571 
Para types 12 ' A II v V. MIC 50510 5ti.1l I 

Ollier nitiieritil troll) isoi/iltui obesulus South 
Australia. Kangaroo Island 12 5 • • , 4 ? i Visuiuie 
Bay. 1 55 59'S. 157' 154 ). no dale. I A. 1 988. AHC 
445b. 50.502: t 5 24 5 Muuilred of (tosse. 

Tune 10X5. AIIC 50505: X ' 17V Karalta. (55 

59'S. 156 5<>T.i. Sept. 1 9X5. AIIC 50506: 15 - 
15 i v Pitmdiina. 155 47'S. 157’ lO'I.L I2.iv.l991. 
5xi 19X6. AIIC 50500, 10507; I A I . Seal Bay 
(16 (Id's, 157 20' L t 4.1.1987; AHC 50104 

Ttwmunifli 3 5 ? 15 ■ Beaeonslield. ( 1 1 1 2’N. 

146 4940. 1991 AIK 50515: 5,' ■ , Clencurry 
' ll 2 1 S. 146' 52 1- ). 1992, AIIC 50109 r I 
Hobarl, (42 55 S. 147 |9T.). 25 vi 19X2. CSIRO 
N 1674: 1 A X , ', Cog Range. (42 59'S, I f? 
18'F-I, 8 vii. 1992. AHC 50308; X AT , 15 . , 

Margate lip, (45' 02', S. 147 161). fO.iii. 199.5. AHC 
40512: I c . Upper Dromedary, no date given, AHC 
4550. 12,37 19 v V. l)o collection data, AIIC 

50315, 50514. 

I h’siriplitni 

Cephalic bulb with 5 rows of 14 (male) or 16 
(female) ( bigs 49. 50) files ol hooks. 2nd row longest. 

4 rd row shortest (big. 49). neck with 5 X row's liny 



l i-s 48-61 l.iiiMiiwInmiii mmuimi.w sp nov. 48. Anterim end, npiieal set lion i Intel al view). 19. Cephalic bulb dateml 
view' i, sp, i ephnlic end lemalc. uplieiil section .a level ot tiist row i a hooks leu I'uee view > 5 | I ViiiuIl' uni ( lateral view). 
- s - Male posterior body spines (vemral viewi 53. Body honks (luteml view) 54, Body hooks (dorsal view l. 55 Vagina 
(Intend i iew ) My Male tail (ventral v lew i. 57. Ciiibeoiaeiiluii) (vemral view ) 58. la-male tail lip ( lateral i iew) 59 Male 
(ail lip (Veninil \ iew ) 60. Male mil lip (ventral view) 61 Liubomaettlum iloleial view i. Seale bar = slip pin 4 ,x 5 1 : yon 
tint 49 till, 190 pm 5(1, 59 pm 52. 5 t. sj, 55. 56: 25 pm 57 SK. 59: I 2 pm 61 
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>[miics; cutienlur (iil.it 1011 ul oesophageal region 
henring 13 15 rows of 14 (male) or 1.6 (female) files 
ol body hooks I si and Iasi rows smallest. ‘>tb I Olh 
rows largest, toots of hooks without undulating 
edges (Figs 55. 54 r. remainder of hotly with up to 4*5 
(mule) or 66 tlemalc) small spines at each 
aiiuulation. over whole llorly ol leiiUtle. extending 
over 7 of dorsal surface, terminating about 350 
aittei lot to cloaca, not reaching level of most anterior 
imti ol caudal papillae, on ventral surface of male 
body (fie. 56). Oesophagus about '(••■'/ i body 
length, simple. club-shaped. tei'uiiitating at level ol 
Nth- 1 ( It h row of hotly hooks (Fig. 48) Nerve ring 
suijoiiuding oesophagus within cephalic bulb 
sectvtory -excretory pore in neck: den id 1 - conical, at 
level ol 1st row ot body hooks. 

Male. Length II 14 I 12.6) mm, width 455-715 
t6l)5t. Cephalic bulb 215 265 (255) long by 270-39(1 
(325) wide: hearing 3 rows uf hooks. 1st row 140 
Ids t 170) 2nd row 175-225 (20(1), 3rd row 105-130 
( I2()i l.nlg (t ig VO Oesophagus 1 M>5- 1580(1360) 
long: culicular dilation hearing 12-13 rows of body 
honks; deirivls 3.55-480 (430). sec re t o r y -ex ere I o ry 
pore 30(1—140 1 365 1 i n-6): nerve ring 240 .30(1 1 28(1 1 
(n=4) (min anterior end. Spicules similar, equal, 
without uiue 720-1031) (89()| lung, about l/| I body 
length. Gubernaculum short, simple, subirinngiilai, 
50-55 (n=3) long (Figs. 57. 61). Ten pairs caudal 
papillae: 3 pairs ventral and immediately pie . ad 
and post-Joaoal respectively, I pair lateral ad 
i |nac ul. 2 pairs lateral pre-dotlcal (f ig. 56); 3 lateral 
pairs larger (Fig. 56); 3 pairs papillae, pair phastnids 
posterior to cloaca. near tail tip (Fig. 50). Cloaeal 
region with small cuticular bosses: ala-like 
expansion of body surrounding cloaca, fail 235-325 
(2S5t long (Fig. 60) 

Female; Length 19-22 (21) mm, width 815-1155 
i'J65) Cephalic bulb 195 325 t255) long by 370 505 
(460) wide; bearing 3 rows of hooks, 1st row 190- 
210 (205). 2nd row 220-265 (245). 3rd row 125 ! 7tt 
(150.) long. Oesophagus 1445-1990 (161.5) lung, 
culiullut dilation Fearing 14-15 row s body books 
Dentils 355-451) (405); sevretory-eserclory pore 375 
m=-l ) from anterior end: nerve ring not seen. Vulva 
5525-7600 (6500 1 m = 3) long (Fig 55). Vagina ITS 
(n=l) lone. Tail 715-935 (810) long (Figs 51, 58), 

I ggs almost spherical 36 48 (42) by .3.3-45 ( .38). 

Remarks 

linMinviiifinti uixnuinii'ine sp. nov. resembles A 
higllvi and chifiiim. also occurring in A uhc/mliis 
and Inn mg three pairs ol papillae on the male (ail and 
the oesophagus terminating within the cutieulat 
dilation of (he oesophageal region, ai aboui the Sth - 
I till row ut hooks / iuxiiiwiiniiui ltixmul)lch\c can 
be differentiated f|i*m L. nivhsr in having 12-13 



(male) and 14-15 (female) rows of hotly hooks 
willing undulating edges, compared with to- 1 2 
(male) anil 12-14 (female) rows ol body hooks with 
undulating edges and from / . chit rum which has 1 7- 
16 (male) and 14 18 (female) rows ol body hooks 
with undulating edges A/'n.iwn iurtiiii hixmouirusi 
further differs from /. mglixi in having all three pairs 
ol papillae laleral and anterior lo the eloaea. luigt-t 
than those surrounding the cloaca, and in having the 
cloaeal region with ala-like extensions of the body 
l.inxiuuinemo inglixi has only one pair of larger 
lateral ad- cloaeal papillae and does not have the alu- 
likc extensions, Uitstowiiu-mu cini lum, which does 
have ala-like extensions of the hotly, has ventral hotly 
spines extending lo the level of the most anterior pair 
nf htleral caudal papillae but A. iiisiiitmiciixr does 
not. Liiixtoninaiui cindum has all six pairs "l 
papillae lateral and anterior to (he cloaca the satin- 
si/e but A uixnuihiciiyf lias the tlaec lateral pails 
larger flic gubernaculum is more U-shaped in 
veiai.il view- oi / Hr>iininieii\< than in /. iitgli'i > " / 
t im him Female A. Utxmmmitxt have a shorter (ail 
715-935 (810) than f. nurium 986- 1 122 1 11)50). The 
oesophagus is ahotii •/<? body length in L 
tuxiiwihciixc males compared with 7s in A. t im him 
and '/i I in L, high'll, the vulva Is closei to lire 
anterior end in A. hisinuiuensc. about 0,6 mm 
compared with 1 .0 mm m A. iuglixi and 1-2 mm in / 
iiiu’hmi. The vagina of A. hisuiaitienxc. 175. is 
shorter than in A. rinctimi 300 and A. iuglixi 350. 

( hnlwiiil ci ol. ( 1 980 ) figured the tail of ,i malt 
.specimen, registered as Al 1C 4530. Iioin /. ulu'Miliin, 
Upper Dromedary. Tasmania. There is now only one 
damaged male specimen in the bottle available for 
Comparison, blit such characters as can be seen, urn) 
the drawings of Chabaud ft ul. ( 1 980} t Fig. 5 EL F, 
p. 138), arc consistent with A. Utsriitihicnsc . 

t iiiMttw'hii iuii hi.'iiiumicihic appears to have a 
geographic range which extends across Tasmania 
and Kangaroo Island Three hosts from Kangaroo 
rsltand were infected with two species ol 
Lhixhoiinciiio. one with A chutiiiii and / 
UiMiwiht'iisc, and two with /.. wtirringli‘hi and A. 
luMitnniciisr-. This suggests past links between 
Kangaroo Island hosts, mmitlaml Alisirnliuu hosts 
and Tasmanian hosts. 

1:1 sinology 

The species is named according to a label found m 
ABC 1820. A. enn lum Uixmmhtuitr"* here 
determiner! to he A. rhirium. which had apparently, 
been written by Chabaud cl til, when preparing their 
paper ot 1980. 

/ \'pc Ith v I i tx 

Kingston. Tasmania. Australia 




LINSTO WIN EM A FROM BANDICOOTS 



Type host 

Isooilon ohesnius (Shaw. 1797) 

Site in host 
Small intestine 

Type .specimens 

Hololype male, AHC 30320, allotype female. AHC 
30321, paratypes AHC 30310 

Linstowin emu pcramchs sp. nov. 

(FIGS 62-66) 

Synonym: Eehiiionenui riiietmn sensu Sprat). 
Beveridge & Walters 1991: p. 22. 
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Material examined 

Type material: Holotype d. AHC 30023. allotype 
9, AHC 30097, from Perameles bougainville. 

Other material: From Penmteles hanyainville Id, 
1 9. 1 anterior end, 1 posterior end. no collection 
data, AHC 30055. 30054. 30053: I d. t 9. 3 anterior 
ends, 2 posterior ends, no collection data. AHC 
4522; 2dd. 19. captive. University Adelaide, no 
date. AHC 13928. 

Description 

Cephalic bulb with 3 rows of 15 (male) or 16 
(female) files of hooks, 2nd row longest. 3rd row 
much the smallest (Fig. 62); neck with about 6 rows 




Figs 62-66. Linstowinemu pentmdis sp. nov. 62. Anterior end (lulerat view). 63- Body hooks (lateral view). 64. Body 
hooks (dorsal view). 65. Female tail (lateral view). 66. Male tail (ventral view). Seale bars = 200 pm 62: 25 pm 63, 64: 
100 jim 65. 66. 




I K. SMALLS 



liny spines; euticular dilution of oesophageal region 
heart i tg l<> 12 miss, N (mule) or lb (female) files of 
hr til y lutnk.s, fir, si mid lust rows similes! hth-Xih rows 
largest. tools ol hooks without undulating edges 
l f igs 03. o-i i; remainder of body with a row' of small 
spines ai each eutienlar annulaliori (numbers ol 
spines mil eounled), over whole body ol lemnle; 
extending over 7i dorsal surface. terminating aboul 
3(H) anterior in cloaca venirally. teaching level of 
mosi anierior pair ol eandal papillae on veniral 
surlaee ol male body (I ig. bb ( Oesophagus simple 
club-shaped, about '/n - 'A body length, Icnnmaling al 

1 1 1 h I2lh row ol hooks (Fig. <S2 ) Secretory - 
exctcTury pure, deirids and nerve ring mil seen. 

Male: < n — 2 > . Length 9 9 mm width 47?. 473. 
< ephalis hulli Jr?, 32? long by 2(4. 2b7 wide, 
eephahe hooks Isi unv 123. 1 .9. 2 nil row 117 130. 
hd row 75. 93 long Oesophagus 793. 970 long. 
LUheuku dilution bearing II 12 rows hotly hooks 
Spicules similar, equal, without nine. 950, 1050 long, 
aboil) ’/.. both length ( iubeinacillum short, simple. 
Mib-h'iangnlm. I I pairs caudal papillae: 3 pans 
vptiiral arid immediately piv-. ail and poM-cloncal 
respectively. I pan lateral atl-eloneul. 3 pairs lateral 
pie eloaeal: 7 anterior palls all about same si/c 3 
pmrs papillae, pair pliasinids well posterioi loeloaca 
uetii tail lip (big. bb), Clinical region with small 
ulinilar bosses ala like expansion ubscnr lail 210. 

2 I() lung. 

Female: in-2) l.englb I I mm. width .520, Cephalic 
books Isi row 2b0, 1 35. 2nd row |4u. 2b(i. 3rd row 
7H, 140. Oesophagus 1190. 1250 long: cuhcului 
dilation hearing 10-12 rows body books lad -IbO 
long (Fig 65 1 . Vulva uoi seen. F.ggs mote oi less 
spherical. 51-57 by 6<)-<i3 

Remarks 

Although then was only a small uuinhci of 
speeiiuens and they were all in |ioor condition 
significant differences between these specimens and 
other species of Linshiwiin'iini eoltlil be found 
Although elements Midi as the vulva could not he 
seen, the worms appeared lo he mature, having 
ItTlili/ed eggs in un i'ii. Since P. luinpiiHiville is now 
e\!im l on mninltind Australia and fully prolcctcd on 
the islands in Slunk Bay Western Australia, d is 
unlikely dial any more speeimens will become 
available Accordingly, this somewhat incomplete 
description is presented as the best possible ol die 
species under I he circumstances. I.imiowineniu 
pa'iini’tis sp. run most closely resembles I. 
tty nriitfitiini and I he species lltut have been 
distinguished in the discussion ol l wariwxumi. In 
dial there arc no more than I 1-12 (male) and Id 12 
i female » row's of body hooks compared with 9-1 I 
inialc) and Jl 13 (female) and (he oesophagus e 



relatively long. exlending lo I he I lilt or 12th row of 
body hooks. Hie two species can he dillercnnaied by 
size. liinwniiienitt wnrriii^iiiiii males. 15 2(1 mm 
and females. 52-4 I nnn are much larger worms than 
L iHritnieltx. 9 and 1 1 mm, respectively. Lin 
v/rm iinnim penum'lix has plain edges on the roots of 
i I s body hooks hut wurrinnumi has undulating 
edges. Lite numbers and arrangcmenl of papillae- on 
the posterior end of the male are also different / nl- 
xioh'iihvhi Ik'lxnxtiis is the only species of l.in 
.\l<n\'incin<i with lout pairs of papillae l.ner.il anil 
anterior to the cloaca; all otlici species have three. 
The spicules ol I., iwnmiclis (950-1051). •./■) hodv 
length t are relatively longer limit those ol t 
amm/g/mu (69(M()9() t l/:o body lettglh). Lin.sni 
MVti'iliti puhniwlis has three pairs of papillae neat tltc 
etiudal tip blit L won in^iunl has live. The tail ol I 
pawiiclnt. (210. 24(1 1 male). IbO i lemaleo, is shorter 
ihuit thin of /. iiiirriiiiiiinu (330-430 and loon 
1900) | he eggs ol peiwwJis (51-57 by 60-63 1 aie 
larger than (hose oft wmrini’iinii (30-44 by 31— IN) 

Limn m menu) perunichs is similar to I. infills/ and 
/ mu Hun in having three pans of caudal papillae, 
It can he differentiated from these two spent--, in 
having a relatively long oesophagus, tenninaime .a 
the level ol I hi* posterior rows of hook:- on t hi 
cuhcului dilation of the oesophageal icginn. and nut 
w ithin it. and in having up to 12 rows of body hooks 
without undulating edges compared w ith L nn;list. 
Up to 14, and L i itulnni, up lo I* tows of hotly 
hooks with undulating edges 

UiMim iiienm penmiclis resembles L. uistiuinwnsr 
m having four pairs ol caudal papillae near th. 
caudal tip and body books without nndnljtm.c edges, 
hm dillers from L. hritiuiniin.se in having I lit 
oesophagus lernunnling at llte end ol the euiiutliii 
dilution and not within it. up to L2 tows ul body 
hooks rather than I 5 and larger eggs. 5 1 -57 bv 6(1-63 
compared with 36-4,3 by 3.1-45. 

Allhongb the third tow ol cephalic hooks is 
relatively much SivniUct than the first and second 
tows in / peruinelis Ihau in oiliet specie- o. 
Liii.sltneinetna. the cephalic hook sijses vary gre.nl> 
between individuals and so ibis may tun be a 
eotisistenl eharaetet. 

The eight P. huufi/Jiiivjlk'.. dissected to provide / 
IH'nnnelis lor this sltidv (iluvr ot which were 
infected t. were all registered in I Ik A AM A in |93b 
but no other collection data were given in the 
museum register. The collection data lor AIK 45?' 
and 1392,3 are equally sparse, the information on the 
labels giving only the locality as possibly South 
Australia and captive in I he /.oology Department of 
the Lniversily of Adelaide. I vaminaiiun of (he AFR 
records indicates that live additional bandicoots v ere 
dissected Jot helminths, two ok which were mfceled 
with / prrtnwlix This suggests that the prevalence 




UX'IOWIM-MA l-KOM BANDICOOTS 



ul infection in r htmxafmiltc by L i>ciwncli\ was 
about .18 r /r . 

I lyillnlnvY 

The spec] I a name ts Uiken Imru the label of AIIC 
4522. the material originally registered as 
It/iwiinriini fitH'limi I’cnnncU's , here eleieminted to 
be / jieruHiiiis. 

lyfjt’ locality 
l Jtiknowu, Australia 

l\pc host 

Paanwlcs luiu^uim'illc Quoy N Ciuimard, 1824 

Site ill lies ’ t 
Small intestine 

lyin' specimens 

llolotype male, AIK 30022. allotype female. MIC 

3lKI*}7 

LiiiStowiiieilia iiiiiplestonei sp tiov. 

I PIGS 67-7K) 

Material examined 

type material', llolotype ,3. allotype ijoiu 
I'eiaineles itasithi Dinner Creek. (17 26S, 146 

OUT. I, Queensland, 1 1 v .60. AIIC 3CMW4. 30095. 
Part Hypes 4 | y. i anterior ends. I ' posteriot 

end QM 14363/1. AIIC 10763 

Oilni lltdlttial: From Pennnrle.s ntisulu 

Queensland. 2 7 V , no locality given. 5,iv57, QM Gl 
14457. I 2 , v. I ■' IVugirtont Intuxfuil. ( IT '25 
146 Ol’K). I5.xii.59. QM GL 14356: 2<C'. 27 
situihern Queensland, no dale. AIIC 1726 
Imm Ixoiahw iiuKivunis Queensland, 2 . 

Mossman, (16 28'S, 142 23'Kh 4.iiiJ058. QM Gl 
14363/2: 2Jc7. 11 Inmslail. 07 Q'S. 146 
01’E). 22.vi.76. AIIC 1726: I t. Brisbane. (27' 2S’S. 
151 1 () I L). no date, AIIC 1 738; 5 d 3, I , . I anterior 
end, Paddington, (27' 28'5. 53' 01 ’t), Aug 1656. 
A I IC 437 L I l oin bandicoot, no collect ion data. 3 V . 
AIK 16667, 

first li/Wnll 

Cephalic bulb with three rows of 14 i.male) (Fig 
66) or 16 (female) files of large hooks. 2nd low 
largest 3rd tow smallest (lag, 68): neck with 5-8 rows 
o| tiny spines: cuticulur dilation ol oesophageal 
rvgi on bearing 1 1-13 rows of l4(maleior 1 6 (female) 
Piles of body hooks, first and Iasi 2 row s smallest. 7th 
9th tows largest: roots of hooks without undulations 
(Pigs 72. 73). remainder ol' body with a row of up to 
42 (male) or 50 (female) small spines at each 
aninibtlion d ig. 71). over Whole body of female. 



extending over '/. dorsal surface, terminating about 
400 anterior to cloaca on ventral surface of male 
body. Oesophagus simple, club shaped about V, ,,-'/ > 
body length terminating posterior to oesophageal 
cinictilar dilution (Pig. 67), Nerve ring surrounding 
oesophagus within cephalic bulb; secretory -excretory 
pore in neck, deirids conical, al level of 1st row o( 
body hooks, 

Male Length 1 3-23 (17.5) mm. width 475-560 
1 550). Cephalic bulb 285-350 (335) long by 260-310 
i 26(1) w ide; cephalic hooks I si row I 17-150 ( 130), 
2nd row 140 175 (160). 3rd row 60-130 (]20) long. 
Oesophagus 1360 2210 (ISO 1 *) long, culiculai 
dilation hearing 1113 rows hotly hooks. Deirids 405- 
530 (475). pave ring 255-300 (285). secretory- 
e.xcreloiy pore 325-405 (360) from anterior end. 
Spicules equal, similar, w iilumt abac 620- 1 100 (1030) 
long, about 7 u, body length. I I pairs caudal papillae: 
3 pairs ventral and immediately pie-, ad and post- 
clnucal respectively. I large pair lateral ad cloaca!, 2 
pairs lateral prc-cloacal. 4 pairs papillae pair 
phasmids well posterior to cloaca, near tail lip (Figs 
74, 75), Cloacal region with small cultailur bosses, 
al j like expansions absent. Guberitaculum short 
simple, sub triangular in ventral view, 60 tu=l ) long 
(Fig. 76). Tail 305-440 1 375) long ifig. 78). 

Female Length 18-35 (28) mm, width 560-765 
(670). Cephalic bulb 325-425 (362) long by 274-425 
(330) wide: cephalic hooks 1st row 150-176 (I60i, 
2nd row 170-225 i 1601. 3rd row 1 15 145 ( 125) long 
Oesophagus 1615-3740 (22?2i long; cuticular 
dilation hearing 12-13 rows body hooks, Deirids 405- 
585 (46.5), nerve ring 260-360 (330), seeivtorv- 
c.xeietory pore (n=2) 405. 470 funn anterior etui. 
Vulva not seen. Tail 565-670 (790), Legs noi 
measured. 

Remarks 

l.inxlawinema maplcsionci sp. tiov. resembles / 
wniriiifitnni in ha\ ing up to 13 row sol body books, a 
relatively long oesophagus and five pairs of caudal 
papillae on die male, ll differs from L. \uiiriiii>tenii in 
having 11-13 (male) ami 12-13 (lemalei compared 
with 6 I! (male) and I 1-13 (female) rows of body 
hooks. 1 he oesophagus of /, nniplcstonei , extends 
beyond the etilieular dilation ol the oesophageal 
region of the body vvliereas in L warrilixlani it 
terminate-, at the level olljic 9 ill 13th rows of body 
hooks. The body hooks of L maplesmnei are without 
unduliiting edges und those of/, wnriiiiyhini are with 
undulating edges, Male body spines extend tilling V.i 
of the body dorsally and well above the lateral caudal 
papillae ventral Iv on I. iiioplcsiniici bill on l 
xai rniyloiii they extend along */< ul die body dorsally 
and almost to the lateral caudal papillae vent rally. All 
6 pan s of pre-. post- and ad -cloaca! papillae are the 




Ui\sro\viNt:\iA from bandicoots 



same m/c oi) /.. >iv tniiiKtiDli bill I iniipli'xiiiiii'i lias 
largo lateral ad-iloacal papillae. The spicule.'- of A,. 
tnuplrxnmn ('/„, hotly length) arc relatively longer 
ihuii those ol' L. wnmngtuni ( 1 /».> body length). Tire 
arrangement of the papillae surrounding and anierior 
to the cloaca of I muplustnini must eli'scly 
resembles that lor L ittylixi i.c., with the lalcral ad- 
cloacal pan the largest and the ventral body spines not 
extending lo the level of the caudal papillae. 
Linximivirmu muplnxnmri dillers ironi A. itu’lixi in 
having the oesophagus extend postern >i to the body 
hooks without unilnlating edges rather Ilian an 
oesophagus which terminates within the cuticului 
dilation ai about the level ■.a' rows N-Q ol the body 
books with undulating edges Male l . iUuhxi have 
only three pairs of papillae on die caudal lip hut /.. 
tHupIcsnnici have four Male /.,. inuflU-Momn on 
average have longer tails (105 440 1 473 1 than L 
ih<;Iisi 1150-550 (2h5)), the body spines ol L 
mupl< vioitei extend along 7. ol die hotly dors, illy 
compared with almost the whole body ("At 7 ) on /.. 
inglixi. 

l.iiiMcwiiu’iM imtftlesitmei can he distinguished 
frmn A_ Ittiens. which also has the oesophagus 
extending posterior to the body hooks- hotly hooks 
yvilh undulating edges arid four pairs of papillae on 
the caudal lip- in having II 15 (mule) and 12-15 
(ienialc) rows of hooks compart'd with N-IO (mule) 
and 7 12 t female) rows of hotly hooks in /. Intern. 
Male /.. uttijtlestHHvi litWe body spines extending 
along 7, oi the body Join ally and well above the 
lateral caudal papillae veiilrully compared with / 
luu-iis. which has hotly spines extending along 'V m o| 
the body tlorsally and level with the most anierior 
lateral caudal papillae vvntrally I lie laleral ad- 
cloacal pair ol papillae is largest on /. nnipIcMuun 
compared with all 5 pairs of lateral cloacal papillae 
being die same sl/e on A hunts Ienialc t 
/ I mve on average shorter tails 1 565-970 
(7‘tti)) than 1 hums 1 7‘)ti- this ( I(i7(i)i. 

l.imtlowini'Uin nntplrstonn can he drlleivntiulcd 
[pint / run nun in having 11-15 (male). 12-15 
t(cmalc) body honks wirlirnn undulating edges 
compared with 15-16 (malei. II-IM i t’cn talc ) body 
hooks with undulating edges .1 long oesophagus 
terminal ing posterior lo the rows ol both hooks, not 
a short oesophagus leiminutmg ai the level * -I l lie X- 
1 I row s of hooks l.inxiowiiu nui tuiipli'-sh/ni'i tins four 
pans ol caudal papillae at die tail lip. while I 
1 inritnu has Iliiect die pair of lateral ad -cloacal 



papillae is the largest 011 /. inuplcxtonn hut all six 
pails of clntlcal papillae are the same si/e on A 
1 /in him l.inxloii inniut uuiph'.stoiui dues not have an 
ala like expansion surrounding the cloaca but /. 
rinrwni does: the ventral body spines of L nmntin 
extend almost to the level of the most anieriot lateral 
patrol prc-clo.ical papillae I'uit in l uiaplrshnin they 
tlo not the female tail of L. nmplvshnui (5(i5-970 
(790)i is shoner than llwf of annum l l )Nf>ll22 
1 1050)) 

The nthet species of fjiixtnwiiuvia. /.. pnumulit 
and ).. Iwinhtnini.se. which have body hoofs without 
miilnlnling edges have three pairs of caudal papillae 
on ihc tail tip. These can lie further differentiated 
from I. M Mplrstoiini hv the itumher of rows of body 
hooks and the relative lengths of the oesophagus. 
IJivttowinnna pvranit'lix has 10-12 rows of body 
books with the oesophagus terminating nl the level of 
the 1 2lh row; /.. htsnumirnsr lias 15-15 rows of hody 
hooks with the oesophagus terminating ai the level ol 
the 8(h - I Olfi row and L. muph'sltnia has 11-15 rows 
ol body hooks with the oesophagus term mating 
posteriorly to the 1 3th row. Liusinwhintut pcnmiclis 
has four pairs of lateral ad- and pre- cloacal papillae 
compared w ith three pairs on I . mnph 'nnnri and 
relatively shorter spicules ('/•> of hods length 1 
compared with < '/o, ), Linsmwinnna ttinnunimisr has 
three large pairs of lateral cloacal papillae compared 
with the one large ad -cloacal pair of /.. miplcsitma 

Recutise of die small number of female specimens 
available, none was dissected, so although eggs Vvcic 
seen, it was difficult to determine which were mature 
and therefore suitable for measuring- As a result, no 
measurements weir made. 

l,n)\rt)\rinMiii mitplnnonei occurs in l‘ mixilUl and 
/, nuirronrus I rum Queensland and New .South Wales 
although the examination of more hosts is required 
before the full extent of (tic geographic range ol this 
species can be determined. In two / nuinviinix. I. 
nitipUxruini occuned in mixed infectious with 

'i'titTm.g/ 01 //. 

Flic species is named after P A. Maple.slonc. who 
together with W. Yorke. cuiued out pioneering weak 
on die nematodes ol Australian mufsupiuls. 
trliiiwucniu moplrxtniri W-tVs psetl on an undated 
museum label by t'habaud n nl. ( I ‘ *J5( ) > Ini 
fj/i.snnnurmu specimens from A nun irmru v dial were 
subsequently determined to he A. 1 ui/rimj/am 



figs 67 ?S t P/Pmi inunm sp. nnv. ('7. X.ueoor end. upheld srcliim I Intend vieWI OS Ccpllalis failt'* i lain ,P 
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Discussion 

l.iftxhnvirirnju wtrrriniilont appears In l>c llic 
dominant species of Liiistriwiiwtuu in eastern 
Australian bandicoots. being found from riuilliem 
Queensland through to Souih Australia, including 
Kuilgaroo Island, li incurs in nil extant species ul 
hot>dnn as well as one individual of P, mixulii. 
indicating n low prevalence in this (alter host species 
Allhough L Uncus was found in northern 
Queensland populations of the mirliiern brown 
hiulvlicoot, together with I nv/ir/neo/ti, ii was the- 
only species occurring in northern brown bandicoots 
(him i he Northern Territory and I lie north of Western 
Ausindiu. while L inuhsi was the only species 
occurring in southern brown bandicoots in the south 
of Western Alisttnlia. 

Only one species, / , pcrmiwlis. occurring in live oi 
14 /'. hiiiMiuinvilh' examined, has been found 
exclusively in Pcnimclcs spp. and three species / 
nisnuimcnsc. lutens and /.. in.clisi exclusively in 
I \t it it Ion spp / . Iiiini't occurs in I. iiit.it roiirus: L 
Uisniuntaist and L. innhsi occui in I ohvsttllis. Ot 
the other three species. /., niiipU'slonci lias n north- 
eastern distribution occui ring in / unit roiirus and P 
iidsinu I. uiH inm a more soulh-eusiern distribution 
occurring in I. obcuiltis. P nmulti mid P gnunli 

Further collcciions of material from south-eastern 
Auslialia are needed before ally hypothesis on the 
distribution ol species of / iiisimviimiiti can be 
developed- It does appear that bandicoots 1/ 
i ihcXUlus) tut kangaroo Island, but not Tasmania, 
may have been derived from slock in which all three 
species (/. W(iiriiii>n>ni. I. ciinrinn, and /, 
Ummiiiunsc) were prevalent. I he continuing 
detrimental cfleels ol lunopeari seitlemenl have- 
resulted in a patchy distribution of I obcsiilus ovet a 
reduced range fBraithwaite 1 6651. This decline in the 
host population nitty have affected die distribution 
and prevalence of species ol Linsuwincnui on the 
mainland. The current prevalence of the three species 
of Linsiijwiiiriiui in bandicoots on Kangaroo Island 



may reflect past prevalences of these species m 
bandicoots on the mainland. 

The ability to trap bandicoots varies with species 
their age. species and locality (Gordon & Mnlbcil 
I9S9). Pritiniflrw iniMiin is apparently more difficult 
to trap than species of Isonthm (Menkltorst Sl 
Scvheck 1995). This may be the nsftxoit fot the small 
number ot Pciuniclcs compared vvitb 
collected in Ihis study (see Table I ) and in Hit 
amount of material deposited in museum collections 
from each host genus A further complicating lUeioi 
is the possible difference in prevalence of infection 
with UiDtlowinnmi between (he tw o, The iccords ot 
the SAMA and QM indicate that 90 P. nusuni have 
been examined for helminth parasites and of these 
only eight were infected with I. im i/‘lc\ioiu J l. >i\ 
with /.. i on non and one with /.. ua/mug/ow. 
Similarly, ol 51 P g iimiii examined, only lour were 
infected with L. liiuimn and one will) l 
wuniiniloni It is unlikely that LiiiWtiwincnni could 
have been overlooked during dissection as itie worms 
are large and cun be readily ilolccted in the small 
intestine, These low prevalences ol infection contrast 
with the prevalences found for species of l.u/oilon 
dissected in this .study . Of 71 bandicoots examined 
54 were infected with LinxUnvuwnui spp. 

A working hypothesis would he that species of 
l.inslow ini’imi are dominant in the helminth 
communities of Isimjou bul not in those of 
PtTtnnelcs. In some areas, species ot bandicoot have 
-overlapping geographic ranges. / iiunronrtis and /’. 
int.Milii iii the north east, /. ohcsiilns and P iitixniu in 
llie south-east and I olnSnltis and P. unwiii in 
lasinaniu. Their habitat preferences vvilhin each 
geographic region arc tliflercnl, and although they 
may not he in strict sympatry. oppuliunities for 
incidental infection and host .switching: would exist 
t >hsci -\ ations In mi ibis siudv suggest that species of 
l.iiistonineniti may switch from /. nbi’Milus to P 
n.iiiinii and P iniuinr, from / nhcsuhis lo P 
hiiinttiimHlr and perhaps front P wsntn to / 
nun loin in. I bis nnglii aeeoum for the oce uric nee ol" 
I iionnwiiii’in/i lit Pcitiiiwkn 

Addi'ioital collections o( material from Pcrotvclt'x 
spp. across Australia and especially l.-obe.wlns from 
south eastern Australia are needed to lest Ibis 
hypothesis. 
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